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ABSTRACT 
This thesis examines the use of new technology in the post-war 
Australian poultry and pig industries and the implications of this 
technology for animal welfare. The literature on animal welfare and 
technology adoption has been brought together using an organisations 
perspective. It is argued that in order to understand why new 
technology has been adopted it is necessary to examine the 
organisations and institutions which influence farmer decision-making. 
Farmers are constrained to varying degrees by the organisations and 
institutions in their operational environment and as they have adopted 
increasingly sophisticated technology developed off the farm they have 
lost further control over decision-making. The theoretical framework 
emphasises the interaction between farmers and organisations but also 
takes account of the wider political economy and the role of 
individuals. The separate chapters discuss the changes that have 
occurred in the layer, broiler and pig industries. 
The use of intensive technology has increased efficiency and 
reduced uncertainty in the production process. Balanced against these 
advantages are welfare disadvantages. Intensive technology has been 
criticised by welfare groups who have put new pressures on farmers. 
As a result farmers have been placed in a difficult situation: to 
remain economically viable they have been forced to adopt new 
technology yet at the same time they have been criticised for using 
it. 
Analysis focuses on the differing perspectives taken by the major 
groups in the welfare debate in order to clarify their positions. The 
determination of welfare is discussed with reference to the problems 
involved in assessing optimum or even acceptable conditions. 
There are a number of areas in which welfare and farm profits can 
be improved together, and others where increased animal welfare will 
incur higher costs. These will have to be met by the consumer, either 
directly through higher prices or indirectly through subsidies to the 
industries. 
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CONVENTIONS 
Standard metric units are used throughout this thesis. In relation to 
financial data decimal values are used and pre-1966 figures have been 
converted accordingly. Where financial data has been deflated the 
Consumer Price Index 1966-67 = 100 has been used (BAE 1975, ABS 
1985a). 
CHAPTER 1 
INTRODUCTION: THE USE OF NEW TECHNOLOGY AND ANIMAL WELFARE 
This thesis examines the use of new technology In the Australian 
poultry and pig industries and the implications of this technology for 
animal welfare. High density intensive housing and the use of cages 
or deep litter is now an almost universal feature of commercial 
poultry production and pigs are commonly kept under intensive 
conditions for at least part of their lifecycle. On a much smaller 
scale some feedlot rearing of cattle occurs on an opportunistic basis 
in response to favourable market conditions but to date this has 
remained only a small percentage of the national herd. In the 
forseeable future it is likely that range rearing will continue to be 
the most common system used for cattle. 
Intensive animal production is not a new phenomenon (Thomas 1983). 
Animals have been kept closely confined for centuries. But now, 
production is on an unprecedented scale, intensely specialised and 
technically extremely sophisticated. It involves new housing, new 
genetic stock, the development of new chemicals to promote growth and 
improve health, new equipment and new management techniques. 
Intensive farming now comprises a set of inter-related technologies 
and is not an issue simply of housing density. Therefore, I use the 
term intensive technology to refer to a technological package which 
includes not only the core technology of intensive housing but also 
auxiliary technology in the form of management, genetics, feeds and 
chemicals. These elements interlock and reinforce each other (Figure 
1 . 1 ) . 
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• C O R E T E C H N O L O G Y 
• A U X I L I A R Y T E C H N O L O G Y 
F i g u r e 1 . 1 : Core and Auxiliary Technology 
3. 
Modern farming practices and especially intensive husbandry have 
brought criticism from a number of people concerned about animal 
welfare. Farmers, long regarded as the custodians of farm animal 
welfare, have increasingly come under attack from newly formed welfare 
groups who question farmer authority. For Peter Singer (1975:96) 'The 
use and abuse of animals raised for food far exceeds, in sheer numbers 
of animals affected, any other kind of mistreatment... It is...the most 
expensive exploitation of other species that has ever existed'. The 
issue of farm animal welfare is contentious and over the last few 
years the issue has escalated in importance. In Australia this has 
been reflected by wide media coverage, the formation of a cohesive 
animal welfare lobby, and increased participation in the welfare 
debate by farmer organisations and the state apparatus. 
This chapter introduces the literature dealing with animal 
welfare and attempts to add a new dimension to the discussion by 
focusing on the technology which is responsible for changes to animal 
welfare and the reasons why the technology is adopted. It argues that 
animal welfare is intimately associated with technological change and 
the interaction between welfare and technology takes place within the 
constrained economic environment of the farm. Therefore the issue of 
animal welfare needs to be broadened beyond the literature of animal 
welfare itself to include detailed consideration of technological 
change and farmer ability to cope with change. This involves an 
examination of the organisations and institutions that impinge upon 
the farm. 
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The need for such a study to be undertaken has become 
increasingly apparent. Farmer groups, state bureaucrats, business 
representatives and welfare activists alike have been hampered in 
their activities by the lack of a cohesive analysis of recent 
developments. As a response to concern over animal welfare, state 
intervention has increased, culminating in a Senate Select Inquiry 
into Animal Welfare. This inquiry, the first ever to be held on 
animal welfare in Australia, has highlighted the fact that very little 
information exists on which to base future policy decisions regarding 
animal welfare. If Australia continues to follow overseas 
developments, these decisions will have to become a major priority in 
the agricultural sector within the next few years. 
ANIMAL WELFARE 
The animal welfare literature can be divided into two strands. 
The philosophical literature deals with the ethics of intensive 
farming while the biological literature deals with animals' 
physiological and behavioural problems. Within the disciplines of 
veterinary science and zoology a number of researchers have evaluated 
the significance of animal responses in order to determine criteria 
for assessing welfare (Ekesbo 1973, 1980, Dawkins 1980, Hurnik 1980) 
and compared the merits of different housing and management systems 
(Wegner 1984). 
Philosophers have had a long standing interest in the 
relations between humans and other species. Recent writing in this 
o . 
area includes Godlovitch (R) (1971), Godlovitch (S) (1971), Harris 
(1971), Stone (1972), Passmore (1974, 1975), Singer (1975), Midgley 
(1976, 1978), Clark (1977), Routley and Routley (1979). A review of 
this literature is not the main focus of this thesis but it is useful 
to note that by acknowledging a consciousness or sentience for animals 
a number of philosophers have explored or presented arguments to 
support animal rights (Rachels 1976, Regan 1976, Vandeveer 1976, Frey 
1979, Regan 1979, 1982, Rollin 1981). An early, often quoted paper by 
Stone (1972) has also discussed rights for natural objects. A 
convincing case has been presented for equal consideration of the 
interests of human and non-human species (this does not imply equal 
treatment) (Singer 1975) and the right to respectful treatment (Regan 
1984). For both of these philosophers, a number of human-non-human 
relationships, including intensive farming, are morally wrong. 
To summarise, the philosophical literature is concerned with the 
ethics of our interaction with other species. A fundamental premise 
is that our treatment of other species is the logical outcome of 
certain attitudes. For Singer (1975:94): 'Once we place nonhuman 
animals outside our sphere of equal consideration and treat them as 
things we use to satisfy our own desires, the outcome is predictable'. 
Modern intensive farming then is the outcome of a particular attitude. 
If people change this attitude then husbandry practices will also 
change. While this is undoubtedly true, the philosophical literature 
does not address the issue of how change has come about. The 
organisations which affect decision-making are usually ignored 
although Mason and Singer (1980) in a largely descriptive and popular 
6. 
account and Mason (1985a) have discussed corporate penetration of the 
agricultural sector and the quest for profitability as contributing 
to a decline in animal welfare. The link between corporate 
involvement and welfare is not drawn in any detail. 
Surprisingly, animal welfare is a blind spot in the agricultural 
literature dealing with the consequences of modern farming methods. 
While this literature documents and discusses the social, economic, 
political and environmental consequences of intensive production it 
does not bring out a major feature of intensive animal production -
that is, the welfare of the animals involved. Merrill (1976:xv), 
for instance, lists the cost of our cheap abundant food as 'the loss 
of food quality, the destruction of our rural culture and 
environment, the rise of centralised food monopolies, and the 
consequences of a vast migration of people from farms to cities'. 
Agricultural economists have also tended to ignore animal 
welfare; in Australia they have documented changing trends in 
productivity and in industry structures for the layer (Hunter 1981a), 
broiler (Hunter 1981b) and pig industries (Richardson and O'Connor 
1978, Bennett 1982). However, with the exception of Hunter (1981b), 
who has mentioned the implications of these trends for animal 
welfare, the same welfare considerations have not been brought out by 
the authors. Also, apart from one small study of the layer industry 
(Mallam n.d.), there has been no detailed or systematic documentation 
of the use of new technology, what it involves, the reasons for its 
7 . 
adoption and its Impact on both industry structure and animal welfare 
in either the layer, broiler or pig industries. 
To summarise the literature on animal welfare, there are two 
approaches, one biological and one philosophical. Although it might 
be expected that animal welfare would be discussed in the agricultural 
literature, apart from technical material, this has not been the case. 
While the use of new technology is described in the welfare 
literature as causing a change in welfare and philosophers have 
analysed this in terms of attitudes towards other species, there is no 
systematic analysis of where the technology came from or why it was 
adopted by farmers. The welfare literature presents only part of the 
welfare story. It is disembodied in terms of the organisations 
adopting new technology. Further it does not consider the economic 
and political relations which have produced a change in welfare. 
While these relations are discussed in the agricultural literature 
dealing with modern farming, the impact of new farming methods on 
people and the environment has been emphasised and the impact on 
animals has been largely ignored. 
TECHNOLOGY 
A large literature deals with the development and adoption of new 
technology. Much of this literature has been written in the context 
of the manufacturing sector and so it deals with inanimate technology. 
Welfare issues have been concerned only with the well-being of 
8. 
workers. In intensive farming a new dimension of animal welfare must 
be added. So, not only must the impact on 'workers' or the farmers be 
taken into account; the impact on animals must also be taken into 
account. What the technology literature does cover is the way in 
which new technologies are adopted by organisations. By meshing these 
considerations with welfare issues in the context of the farm one can 
generate a better understanding of the processes affecting animal 
welfare and of what constrains organisations in the adoption of new 
technology. Much of the literature on technological change is 
semantically confusing. For Schmookler (1966:3): 
Technological change is the terra incognita of modern economics. 
Economists and noneconomists have only the most general ideas 
about what determines it, and...some of those ideas are wrong. 
We do not even have an agreed-upon set of terms. Indeed, it is 
by no means uncommon to find in a work by a distinguished 
economist phases like "technological change" used to signify 
sometimes the production of new technological knowledge, 
sometimes a combination of research, development, invention, 
innovation, and imitation, sometimes a sub-set of these.1 
At a broad conceptual level a number of economists have 
emphasised the role of new technology as a means of profit 
maximisation through increased efficiency. Efficiency may mean a 
reduction in raw materials needed to produce the same amount of 
To avoid some of the systematic confusion in the literature, 
technological change will be used in this study to refer to 
innovation and innovation diffusion. The following definition 
will be used for these processes: 'Innovation is the application 
of [a] new idea or technique to the actual process of production' 
and should be distinguished from invention which is 'the creation 
of a new idea or technique' (Williams 1967: 33). Diffusion then 
refers to the spread of innovation. For an alternative 
definition which does not split discovery from a social process 
see Ruttan (1959). 
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products or savings in the cost of the production p r o c e s s , for 
e x a m p l e , running costs or labour. W h i l e profit m a x i m i s a t i o n is a 
powerful a r g u m e n t for the d e v e l o p m e n t or adoption of new technology it 
may not adequately explain when an innovation o c c u r s . R o s e n b e r g 
(1969:3) has argued p e r s u a s i v e l y that 'economic incentives to reduce 
cost always exist in business o p e r a t i o n s , and precisely because such 
incentives are so diffuse and general they do not explain very much in 
terms of the part icular sequence and timing of innovative activity'. 
A similar short-coming applies to analysis which views research and 
innovation as creating 'new opportunities for profitable capital 
i n v e s t m e n t ' (Gorz 1972:29) (though this is only one of Gorz's 
a r g u m e n t s ) . 
W h e r e incentives to maximise profitability always exist there 
must also exist specific events which trigger c h a n g e . Rosenberg is 
r e p r e s e n t a t i v e of those who see technological innovation as a response 
to conditions which themselves could interfere with the smooth 
operation of c a p i t a l . The importance of strikes or the threat of 
m i l i t a n t organised labour has been underscored by a number of writers 
as initiating innovative activity (Rosenberg 1969, Gorz 1972, 
Braverman 1974, Dickson 1974, and Marglin 1974). Much of this work 
has focused on events surrounding the Industrial Revolution; as 
B r a v e r m a n (1974:58) has pointed out: 'It thus becomes essential for 
the c a p i t a l i s t that control over the labour process pass from the 
hands of the worker into his o w n ' . 
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Innovation may occur if there is a change in the cost or 
availability of raw materials or markets. In addition to control 
the cost of labour may also be a factor initiating technological 
change if costs rise. This reasoning also applies to a rise in cost 
of any other production cost area. Innovation may also occur as a 
response to cuts in supply of raw materials (Rosenberg 1969) or the 
reverse, to protect markets and ensure a continuity of supply. It 
could be argued that protection of markets would be of special 
importance for perishable agricultural products, or those for which a 
continuous market existed but where supply was cyclic in regards to 
quality or quantity. Increased control over an animal's environment 
for example, could reduce loss from environmental vagary and seasonal 
change and techniques for preserving animal products could ensure 
continuity of supply. 
Analysis at a broad conceptual level has de-emphasised the role 
of individuals. As Marx has pointed out 'A critical history of 
technology would show how little any of the inventions of the 
eighteenth century are the work of a single individual' (Marx 
1867:406, quoted in Rosenberg 1982:6). Individuals then are merely 
the vessels in which wider social economic and political forces come 
into play. As Schmookler (1966) has argued there is no place in such 
an approach for chance (through chance is a reality most practising 
scientists would be quick to acknowledge!) and some inventions require 
a creative ability which is extremely rare. 
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H e n c e , to argue that individual inventions are inevitable because 
of the a c c u m u l a t i o n of k n o w l e d g e and the p r e s s u r e of social n e e d s 
seems to go too far. The thesis requires stability in economic 
and technical c o n d i t i o n s , a large number of men with s u f f i c i e n t 
c r e a t i v e a b i l i t y seeking to make the i n v e n t i o n , and a 
s u f f i c i e n t l y large number of chance events in the l a b o r a t o r y . To 
say that only those inventions are inevitable for which these 
c o n d i t i o n s are fulfilled is obviously mere tautology (Schmookler 
1 9 6 6 : 2 1 5 ) . 
R e c o n c i l i a t i o n of the importance of human agency within broader 
structural confines will be a theme which is developed throughout the 
t h e s i s . S p e c i f i c a l l y the institutions and organisations which affect 
farmers are elaborated in an attempt to determine the constraints 
u n d e r which farmers o p e r a t e . At the same time the experiences of 
individual farmers are articulated in order to d e m o n s t r a t e the 
individual d i f f e r e n c e s which occur within the constraints of wider 
social r e l a t i o n s . 
G e o g r a p h e r s in w r i t i n g on the adoption of new technology have 
taken a d i f f e r e n t perspective in that they g e n e r a l l y have tended to 
emphasise the temporal and spatial aspects of innovation diffusion 
rather than the events which have initiated c h a n g e . Much of this has 
arisen out of early work by Hagerstrand (1953) who developed a 
d e t a i l e d spatial and temporal framework to d e s c r i b e , explain and 
p r e d i c t w a v e - l i k e m o v e m e n t s of innovation from their o r i g i n . As 
F a i r g r a y (1979) has n o t e d , H a g e r s t r a n d ' s pattern of adoption and 
d i s t a n c e decay was confirmed by later studies (Morrill 1968, 1970, 
Brown 1968a) and extended in a p r e d i c t i v e fashion (Pitts 1963, Morrill 
1965, Yapa 1975, M o r r i l l and M a n n i n e n 1 9 7 5 ) . While these studies w e r e 
concerned with m o v e m e n t patterns they did not a d d r e s s the question 
of why the movement was pushed in various directions. As increased 
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e m p i r i c a l evidence became available, failure to reconcile the 
H a g e r s t r a n d model with observed results (Olssen 1970, Cliff 1968) led 
some g e o g r a p h e r s to re-evaluate their approach and a t t e m p t to borrow 
the approach of other disciplines. This included e x a m i n i n g the role 
of individuals in the diffusion p r o c e s s (Semple and Brown 1976), an 
a p p r o a c h used by rural sociologists, and integrating it with an 
a n a l y s i s a t the level of o r g a n i s a t i o n s (Brown 1968b, Brown and Cox 
1971, Opare 1977). Both of these a p p r o a c h e s give a degree of 
d e t e r m i n a n c y to the process of innovation diffusion. 
SCALE OF ANALYSIS 
The discussion in the previous sections h a s concentrated on 
a n i m a l welfare and the use of new technology. From this discussion 
three levels of analysis have emerged. These are represented 
d i a g r a m a t i c a l l y in Figure 1.2. A t the level of political economy, 
a n a l y s i s d e a l s at a g r o s s level with economic, p o l i t i c a l and social 
relations and capital in general. More specifically and concretely 
an intermediate or interorganisat ional level deals with the 
institutions and o r g a n i s a t i o n s in which broader relations are 
embodied. Finally, and m o s t specifically, analysis can occur at the 
level of the ind iv idual organisat ion or firm and focus on individual 
d e c i s i o n - m a k i n g and perception. A l l three levels of analysis can be 
found in the technology literature. In comparison, animal welfare 
h a s been a d d r e s s e d a t a broad level involving social relations and at 
the level of the individual o r g a n i s a t i o n . 
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ORGANISATIONS 
POLITICAL ECONOMY 
Figure 1.2: Levels of Analysis. After Taylor and Thrift (1983) 
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The major problem with analysis at the level of the individual 
organisation or firm is that it presents only part of the picture. 
Further, its detail may obscure major trends. A similar problem, 
though not as acute, applies to analysis at the interorganisational 
level. In comparison, a political economy approach, while providing 
an overview, may blur important distinctions as it is difficult to 
translate a broad structural analysis into concrete formations. In 
particular, organisations and the people who comprise them may be 
treated as homogeneous units and historically or geographically 
specific relations may not be articulated. Because of the limitations 
inherent in any one of these approaches an integrative approach may be 
adopted. Integration does, however present problems and '...it 
remains true that, as a general observation, the scale of explanation 
that is initially adopted has acted as a partial barrier to movement 
up and down to the other scales of explanation' (Taylor and Thrift 
1 9 8 3 : 4 4 6 ) . 
METHODS ADOPTED IN THIS THESIS 
As set out above, the issue of intensive animal farming can be 
and has been approached from a number of perspectives. Two main 
questions have been posed: 
(i) Why have farmers adopted new technologies? 
(ii) What are the welfare implications of new technologies? 
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In answering the first question the approach taken in this thesis 
is to integrate the three levels of analysis already described but 
emphasise analysis at the interorganisational level. Essentially this 
means using a political economy backdrop and emphasising relations 
between the farm unit and the institutions and organisations with 
which it interacts. By doing this the political economy approach is 
made concrete by focusing it through the intermediate level of 
interorganisation interactions to the level of the farm. A basic 
premise of this approach is that it is necessary to understand what 
happens in and between organisations in order to understand why new 
technology is developed and used. 
The importance of understanding the processes operating between 
organisations has been spelled out by Pfeffer and Salancik (1978:257): 
To understand organizational behaviour, one must understand how 
the organization relates to other social actors in its 
environment. Organizations comply with the demands of others, or 
they act to manage the dependencies that create constraints on 
organizational actions... organizations are other-directed, 
involved in a constant struggle for autonomy and discretion, 
confronted with constraint and external control. 
In order to emphasise dependence between organisations, Pfeffer 
and Salancik (1978:258) have developed what they call a 'resource 
dependence perspective'. All organisations require resources in order 
to operate and they must interact with other organisations which 
control those resources. Thus decision-making in any one organisation 
will be influenced by the decisions which other organisations make. 
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The interaction between organisations is often based on 
relationships of unequal power. The concept of power is a problem in 
itself and has been the subject of a longstanding intellectual debate 
(Weber 1947, Dahl 1957, Cyert and March 1963, Crozier 1964, Thompson 
1967, Benson 1975, Connell 1977, Karpik 1978, Therborn 1978, Clegg and 
Dunkerley 1980). For the purposes of this study power is defined in 
the terms used by Bennis, Berkowitz, Affinito and Malone (1958:144, 
quoted in Clegg and Dunkerley 1980:434) as 'the actual ability to 
influence based on a number of factors including, of course, 
organizational position'. As Clegg and Dunkerley have noted 
(1980:434) in a review of power and class in organizations, this 
definition has become the basis for the 'mainstream organization-
theory studies of power'. 
Although the present study is concerned with phenomena located in 
the agricultural sector its theoretical perspective dealing with the 
relations between and within organizations is derived from industrial 
geography. For Taylor and Thrift (1983:447): 
Increasingly, that old subject boundary of industrial geography, 
manufacturing industry, seems inappropriate. The companies of 
larger business organizations now span a number of types of 
economic activity, encompassing not only manufacturing but also 
primary, intermediate and tertiary activities within their sphere 
of operations. 
OBJECTIVES AND ORGANISATION OF THIS THESIS 
The discussion has demonstrated that the welfare literature has 
ignored the farm and the constraints operating on the farmer whereas 
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the technology literature when applied to intensive farming neglects 
the problem of animal welfare. My approach is to weld the two 
literatures together. The argument presented here is that no adequate 
understanding of the issues involved in intensive farming can be 
achieved without amalgamating these two literatures. 
A major priority of this chapter has been to develop a broad 
conceptual framework by introducing three separate literatures - those 
of animal welfare, technology and organisations. I have attempted to 
show how these literatures can mesh together in order to understand 
why technology is adopted and how it affects welfare. 
Essentially, the welfare literature is either technical or 
moralistic. The philosophical approach is idealistic and it does not 
explain the economic constraints within which farmers operate. 
Farmers do not have unlimited capital and they are not free to do what 
they want. The literature on technical innovation and diffusion 
focuses on both a broad economic system and the individual farmer. By 
combining this with analysis at an intermediate or interorganisational 
level an explanation of the forces influencing farmer decision-making 
can be synthesised. This explanation is incorporated into a model 
which is developed in Chapter Two. 
In Chapters Three, Four and Five, which are largely empirical and 
focus on the use of new technology, the model is explored in the 
context of three very different industries. 
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Chapters Six and Seven focus in some detail on the issue of 
animal welfare and attempt to evaluate the impact of intensive 
farming methods. Chapter Six examines the welfare debate and in 
particular documents the interaction between welfare groups, farmers 
and farmer groups and the state. Chapter Seven takes one step back 
from this interaction and discusses the biological literature in order 
to make some assessment of how welfare can be gauged and what sort of 
technology is most appropriate to meet the needs of farm animals. A 
final chapter draws together the major findings of the study, 
evaluating the usefulness of the model developed for examining the 
changing inter-relationship of the farm, its environment, technology 
and animal welfare. Alternative technology is discussed from an 
economic and welfare perspective and possible policy implications are 
elaborated. 
CHAPTER 2 
THE IMPACT OF TECHNOLOGY ON ANIMAL WELFARE; 
AN ORGANISATIONS PERSPECTIVE 
INTRODUCTION 
The myth of the neutrality of technology... legitimates the 
contemporary social function of technology by attempting to take 
it out of the realm of political debate. We cease to question 
the nature of the institutionalized structure of technology and 
the way in which it has developed historically, and accept both 
as natural, or rather as inevitable. Thus we are told that the 
rail-ways are run in a certain way because it is the most 
'efficient' way to do so, or that the only way of getting over 
current environmental problems is by increased technological 
sophistication (Dickson 1974:184). 
This chapter attempts to understand the relationship between the 
use of new technology and animal welfare using an organisations 
perspective. It starts from the premise that the development and 
adoption of technology is not a politically neutral process and that 
a particular mode of technological development is not unique or 
inevitable (Dickson 1974, Yapa 1979). Rather, technology is 
influenced by the goals of the organisations and institutions which 
are engaged in its development and use. 
Starting with a discussion about decision-making on the farm and 
the structural elements which comprise the farm unit, the 
organisations affecting the farm are introduced. A model is then 
developed which demonstrates the nature of the relationships between 
the farm and the organisations which constitute its environment. It 
is through these relationships that technology is both generated and 
introduced to the farm and from there directly affects animal 
w e l f a r e . 
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The chapter addresses two central questions. Firstly, how do 
organisations interact with each other and the farm and shape 
technology? Secondly, how does new technology affect animal welfare? 
The answers to these questions involve analyses of both inter- and 
intra-organisational relationships. The discussion of this chapter 
is primarily concerned with addressing the intermediate or inter-
organisational level described in Chapter One. However from this 
middle ground it also reaches out to embrace both the micro-level of 
processes operating at the scale of the individual business 
organisation or farm and the macro-level processes operating within 
national and global economies. In doing so the framework of analysis 
developed here recognises the importance of macro-economic forces 
within capitalist systems which mould relationships based on the goals 
of economic efficiency and profit maximisation. While these goals are 
undoubtedly important in shaping the behaviour of individuals they 
also tend to be distorted by the perceptions of people who make up 
those organisations. Thus, although macro-economic constraints and 
human agency are significant forces in themselves, it is contended 
here that, as forces, they can only be fully understood when they are 
seen interacting with one another and this interaction takes place 
within business organisations like farms and firms or institutions 
like governments. 
The relationships between a farm and its environment are in a 
constant state of flux. A change in the relationship between a farm 
and another organisation with which it deals usually alters the 
relationships between the farm and all other organisations. These 
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relationships are also asymmetrical. The customer, supplier, 
competitor or regulatory organisations (Dill 1958) with which the farm 
must interact will all have greater or lesser access to the resources 
needed by the farm. As such, each will have variable amounts of power 
that it is able to exercise over the operations of the farm (Pfeffer 
and Salancik 1978). The interaction between a poultry farm and a 
hatchery as customer and supplier, for example, involves unequal power 
reflected in either the hatchery's ability to monopolise supply or the 
farmer's requirements of size of demand. The same farmer may also be 
in competition with a farm owned by the hatchery, thereby reducing his 
or her bargaining power. Also some organisations or institutions of a 
farmer's environment may exercise power through a combination of 
channels. The state may control through regulation while simultan-
eously exercising power through the supply of extension activities. 
TECHNOLOGY, WELFARE AND ORGANISATIONS 
The relationship between technology, welfare and organisations is 
summarised in Figure 2.1. Much of the literature relating to the 
development and use of new technology deals with manufacturing 
processes and hence inanimate technology. Intensive animal farming in 
contrast involves live animals which are both a component of the 
technology used and objects manipulated by the technology. As a 
result, farm technology is intrinsically different to that used in 
manufacturing, and welfare considerations should be built into any 
appraisal of it. 
2 2 . 
Figure 2.1: The Relationship Between Technology, Animal Welfare and 
Organisations. 
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O r g a n i s a t i o n s i n c l u d e f a r m s , g o v e r n m e n t s (local, state and 
f e d e r a l ) , c o r p o r a t i o n s ( a g r i c u l t u r a l , m a n u f a c t u r i n g and f i n a n c i a l ) , 
c o o p e r a t i v e s , m a r k e t i n g a g e n c i e s , u n i o n s and w e l f a r e g r o u p s . N o t o n l y 
a r e t h e r e i n t e r a c t i o n s b e t w e e n o r g a n i s a t i o n s t h e m s e l v e s but also there 
is a m u l t i p l i c i t y of i n t e r - r e l a t i o n s h i p s b e t w e e n o r g a n i s a t i o n s , 
t e c h n o l o g y and a n i m a l w e l f a r e . For i n s t a n c e , an e n g i n e e r i n g c o m p a n y , 
as one type of b u s i n e s s o r g a n i s a t i o n , m a y d e v e l o p a h o u s i n g t e c h n o l o g y 
w h i c h w i l l h a v e c l e a r - c u t i m p l i c a t i o n s for a n i m a l w e l f a r e (Figure 
2 . 1 ( a ) ) . A t the same t i m e , the t e c h n o l o g y that o r g a n i s a t i o n s d e v e l o p 
m a y a l s o be a f f e c t e d by w e l f a r e c o n s i d e r a t i o n s (Figure 2 . 1 ( b ) ) . For 
e x a m p l e , the b i o l o g i c a l limits of a s p e c i e s may c o n s t r a i n or d i r e c t 
i n n o v a t o r y a c t i v i t y as m a y p e o p l e ' s p e r c e p t i o n of w h a t c o n s t i t u t e s 
a c c e p t a b l e w e l f a r e p r a c t i c e . A l t e r n a t i v e l y , o r g a n i s a t i o n s with an 
i n t e r e s t in a n i m a l w e l f a r e may a c t d i r e c t l y or through other 
o r g a n i s a t i o n s to a f f e c t d e c i s i o n m a k i n g (Figure 2 . 1 ( c ) ) . 
For large c o m p a n i e s , i n n o v a t o r y a c t i v i t y m a y involve a p r o c e s s of 
c o n t i n u a l d e v e l o p m e n t of n e w p r o d u c t s , s l o u g h i n g off of old p r o d u c t s 
a n d the e x p l o i t a t i o n of new m a r k e t s in order to retain s t a b i l i t y in a 
c h a n g i n g e n v i r o n m e n t (Emery and T r i s t 1 9 6 5 ) . O n c e a t e c h n o l o g y is 
s u c c e s s f u l it may be a d o p t e d and m o d i f i e d by other o r g a n i s a t i o n s as 
they f o l l o w a s u c c e s s f u l i n n o v a t i o n . For the o r g a n i s a t i o n s that 
f o l l o w the i n i t i a t i v e s of i n n o v a t o r s , the risk a s s o c i a t e d w i t h 
r e s e a r c h and d e v e l o p m e n t is r e m o v e d (Freeman 1 9 7 4 ) . Adoption h o w e v e r 
m a y a l s o r e q u i r e adaptat ion of the t e c h n o l o g y to local c o n d i t i o n s 
(Thomas and Le H e r o n 1 9 7 5 ) . A l s o a d a p t a t i o n m a y o c c u r as a r e s p o n s e 
to p r e s s u r e from e x t e r n a l i n f l u e n c e s such as p r e s s u r e from w e l f a r e 
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groups to include certain provisions in design. As some technological 
knowledge is easier to transfer than other technological knowledge 
(Thomas and Le Heron 1975) it would seem likely that some technologies 
affecting animal welfare may be more readily modified to improve 
welfare than others. Indeed, suites of inter-related technologies may 
be developed in an incremental fashion as the adoption of one 
technology necessitates use of others. As Rosenberg (1969: 4) argues 
'complex technologies create compulsions and pressures which, in turn, 
initiate exploratory activity in particular directions.' 
With regard to the process of diffusion of new technology, no one 
technology is adopted in isolation; at any one time there is a number 
of related techologies diffusing through an economy and their inter-
action must be taken into consideration (Alves and Morrill 1975). An 
evolutionary rather than revolutionary view of technology suggests 
that the creation of some technologies is only possible because of 
earlier discoveries and that the application of new technology may 
cause problems and bottlenecks in production that require a further 
technological solution (Rosenberg 1969). In other words, 
technological change develops a directional momentum and once a 
particular direction is initiated, research, invention and innovation 
tend to continue in that direction. One result is that if a 
technology has unexpected negative side effects once a financial 
commitment has been made to it, it may be easier or more profitable to 
develop a problem-solving technology to modify or complement the first 
technology rather than to develop an alternative and entirely new 
technology. 
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THE FARM UNIT - ORGANISATIONAL STRUCTURE AND DECISION-MAKING 
Drawing on the literature of management science, the farm can be 
considered as a particular type of firm or business organisation. 
The farm as a business organisation can thus be conceived of as an 
open system involving input, transformation and output (Taylor and 
Thrift 1980). Within the structure of the organisation there is a 
series of sub-systems (Figure 2.2). Following work by Petit (1967), 
at the centre of the organisation is a core techno logy which 
produces goods and services. It is this technology which 
characterises an organisation's operations; in the case of a farm the 
technology involves the production of agricultural goods. 
Surrounding the core technology, a managerial sub-system co-ordinates 
operations and is responsible for decision-making. Finally an 
inst itut ional sub-system comprising a number of elements called 
boundary spanning functions mediates between the farm and its 
external environment and hence directly deals with a number of 
functions such as marketing, transport, research and provision of raw 
materials. 
This section deals with these two elements of the farm: the 
managerial sub-system or the people who work on the farm (owners, 
family, employees) and the boundary spanning structures that mediate 
between the farm and its environment. These two dimensions of the 
farming organisation are closely inter-related. The managerial sub-
system involves perception of the environment which clearly depends on 
how and what information is transmitted to the farm. The types of 
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F i ^ r e 2.2: The Farm Unit: An Organisational Structure 
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boundary spanning function present or absent on the farm clearly 
influence that information. 
The argument proposed here is that farms as a whole are a special 
type of organisation. They have externalised many, if not most, of 
the boundary spanning structures present in other types of business 
organisation, especially manufacturing firms. They are, therefore, 
more open to direct external influences on their productive operations 
(their core technologies) than are other types of enterprise. Having 
externalised many functions to marketing organisations, stock and 
station agents, or by becoming locked into subcontracts, they are left 
with a limited range of decisions they must make. Therefore, the 
farmer's managerial role has become more prescribed than the role of 
his or her counterparts in manufacturing and commercial concerns. The 
detail of this argument will be developed in two sub-sections dealing 
with boundary spanning functions and the managerial sub-system. 
Boundary Spanning Functions 
In the archetypal firm of management science (Thompson 1967, 
Aldrich 1972, Lawrence and Lorsch 1967, McDermott and Taylor 1982) 
separate boundary spanning functions deal with separate problem areas 
of an organisation's environment (Figure 2.2). Their establishment is 
frequently labelled as a process of departmentalisation which involves 
the setting up within a firm of specialist groups to mediate between 
the firm and its environment over sales, marketing, research and 
development, personnel, transport, finance, buying and so on. The 
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open system view of the firm regards these boundary spanning functions 
as helping to insulate the core technology from the instability of the 
surrounding environment. In short, they act as a protective barrier 
to provide the core technology with as stable a working environment as 
possible. This they do by searching for markets, negotiating prices, 
raising funds, mediating with unions and securing new materials. 
However, this is a hypothetical view of the firm or business 
organisation and one which has been developed in the context of large 
industrial and commercial organisations. It is also possible for 
smaller organisations to externalise functions such as sales and 
marketing, accounting and buying to other organisations. In the 
farming arena this is a well-developed tendency. 
Boundary spanning functions can become externalised in a number 
of ways. Farmers may actively create outside authorities such as 
marketing organisations, like state egg boards to overcome the 
volatility of the world market and national markets. Alternatively 
external organisations like Elders IXL in the pig industry or Amatil 
in the broiler industry may enter farming operations. These 
organisations can increase their Influence through mutually supporting 
relationships such as vertical integration between breeding 
establishments, feed mills, transport services and marketing outlets. 
In other words boundary spanning functions may be given up or taken 
away. Conversely farmers may retrieve functions (Hower and Lorsch 
1967): a farm may establish its own breeding facilities or a partner 
may bring capital to a farm which had previously relied upon financial 
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institutions. Also, not all boundary spanning functions have equal 
significance (Hower and Lorsch 1967); in the industrial context 
finance may take precedence over all other functions and marketing may 
take precedence over personnel functions in what is essentially a 
power network which embraces dominant and dominated subunits (Benson 
1975, Taylor 1985). In addition, because boundary spanning functions 
mediate across a permeable boundary between the farm and its 
environment (Petit 1967) the degree to which functions operate on or 
off the farm can change. 
The implication of this model for farmers is that boundary 
spanning functions, although integral to the operations of the farm, 
have become increasingly externalised. Farmers have lost decision-
making power and hence control over important sections of their 
operations. Even decisions regarding the development of new 
technology have moved off the farm. For instance, as farmers adopt 
increasingly sophisticated technology, innovatory activity has moved 
off the farm to organisations with sufficient capital to fund research 
such as state agriculture departments and the Commonwealth Scientific 
and Industrial Research Organization (CSIRO). Alternatively farmers 
may contribute collectively to research in which case they have some 
degree of control over the direction of innovation. Both poultry and 
pig farmers contribute money through the Australian Pig Industry 
Research Committee, Australian Chicken Meat Research Committee and the 
Poultry Research Administration Committee. Levy money derived from 
farmers is matched with Commonwealth funding. 
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To summarise, as farmers become linked into externally produced 
technology, managerial control over externalised functions is given 
up, making farmers more vulnerable to outside pressure. The farmer 
is left with a reduced number of decisions to make and as an 
increasing number of functions are shed what is left is essentially a 
remnant farm. What was once part of the farm is now part of the 
farm's external environment, itself producing pressures along with 
other parts of that environment which dictate to the farm. In 
management science terms, the farmer is now only the operator of a 
core technology unshielded from the environment he or she has created 
through past actions. 
The Managerial Sub-system 
In the remnant farm from which many functions have become 
stripped, the decision-making activities of the managerial sub-system 
- the farmer, the farming family and any partners - are substantially 
modified. In the first instance decision-making is severely 
constrained and modified by decisions made elsewhere in the 
organisations to which important functions have been delegated. In 
particular, the goals of the organisation can become greatly modified 
especially in small operations with the result that economic 
considerations can become subordinated to social pressures from within 
the family and distorted personal perceptions of the economic 
environment within which the farmer must operate. 
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T h e e c o n o m i c t h i n k i n g of c l a s s i c a l e c o n o m i s t s a n d M a r x i s t s h a s 
l o n g b e e n d o m i n a t e d by the c o n c e p t of 'profit m a x i m i s a t i o n ' 
p e r s o n i f i e d by 'perfect e c o n o m i c m a n ' . W h i l e a u s e f u l g e n e r a l i s a t i o n , 
r e s e a r c h into b e h a v i o u r a l a s p e c t s of d e c i s i o n - m a k i n g h a s c h a l l e n g e d 
t h i s a p p r o a c h . In a p i o n e e r i n g w o r k , A l c h i a n ( 1 9 5 0 ) s h o w e d t h a t m a n y 
e c o n o m i c d e c i s i o n s a r e m a d e u n d e r c o n d i t i o n s of u n c e r t a i n t y w h i c h 
i n c l u d e t h e i n c o m p l e t e a v a i l a b i l i t y of n e w i n f o r m a t i o n and u n c e r t a i n 
f o r e s i g h t . A c c o r d i n g to A l c h i a n ( 1 9 5 0 : 2 1 1 ) , in the c o n t e x t of t h e s e 
v a r i a b l e s ' " p r o f i t m a x i m i z a t i o n " is meaningless as a g u i d e to 
s p e c i f i a b l e a c t i o n ' . I n s t e a d he d e v e l o p e d an a d o p t i n g / a d a p t i n g m o d e l 
w h e r e b y e c o n o m i c a c t i v i t i e s a d a p t e d to the e n v i r o n m e n t w h i l e s o m e 
'lucky o n e s ' w e r e a d o p t e d by i t . 
P u r s u i n g t h e n o t i o n of s u b - o p t i m a l d e c i s i o n - m a k i n g and d e c i s i o n -
m a k i n g u n d e r c o n d i t i o n s of u n c e r t a i n t y , in the c o n t e x t of the a d o p t i o n 
of n e w t e c h n o l o g i e s , E m e r y and O e s e r (1958) h a v e d i s t i n g u i s h e d b e t w e e n 
f a r m e r s w h o a d o p t for f i n a n c i a l l y a s t u t e r e a s o n s a n d t h o s e w h o a d o p t 
t h e s a m e p r a c t i c e as a g a m b l e t a k e n w i t h the h o p e of a p a y o f f . 
I m p l i c i t in t h i s a n a l y s i s is the c o n c e p t of u n c e r t a i n t y w h i c h h a s b e e n 
f u r t h e r d e v e l o p e d by W o l p e r t ( 1 9 6 4 ) . T h i s r e p l a c e s t h e a s s u m p t i o n of 
p e r f e c t k n o w l e d g e w i t h a ' k n o w l e d g e c o n t i n u u m ' w h i c h o c c u r s in the 
f a c e of w h a t C y e r t a n d M a r c h ( 1 9 6 3 ) h a v e c a l l e d e n v i r o n m e n t a l 
i n s t a b i l i t y . 
A d o p t i o n m a y n o t o c c u r u n t i l t h e v a l u e of a t e c h n o l o g y h a s b e e n 
d e m o n s t r a t e d , p o s s i b l y t h r o u g h ' l e a r n i n g - b y - u s i n g ' ( R o s e n b e r g 
1 9 8 2 : 1 2 0 ) . T h i s m a y i n v o l v e a d a p t a t i o n . P a r t of the l e a r n i n g p r o c e s s 
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involves attitude change (Rogers and Shoemaker 1971, Svart 1974, 
Fairgray 1979) which may depend upon the source of information and 
method of dissemination. Some sources, for instance, may be perceived 
as more reliable than others and some methods of imparting information 
may be more successful than others. The decision to acquire new 
information may in itself be a risky decision (Byerlee and Anderson 
1982). On a slightly different tack, Emery and Oeser (1958) have 
noted that a number of personal motivations, including age, health, 
wife's interest, and relative status of sons may influence the degree 
of exposure to the mass media and hence the adoption of new 
technologies. 
Differences occur in farmer ability, including the ability to 
assimilate and incorporate new information, and to maximise 
productivity from a technology once it is adopted. The adoption of a 
new technology does not automatically lead to its efficient use, nor 
to an increase in productivity. 
In relating behaviour to financial performance, Pred (1967) has 
demonstrated that even when conditions of maximum knowledge and 
maximum ability apply, these do not ensure maximum profitability. 
Sufficient funds must also be available for investment. 
While profit maximisation may be impossible, it may also be 
undesirable. One major attraction of farming is that it is seen, 
possibly mistakenly, as a way of life involving a high degree of 
autonomy. 
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Using firms rather than farms as a basis for analysis, Simon 
(1959:262) has developed the idea of ' satisficing' arguing that 'the 
entrepreneur may not care to maximise, but may simply want to earn a 
return that he regards as satisfactory. ' Inherent in this is the 
concept of 'psychic income', a non-monetary reward, and hence the 
adoption of technologies congruent with a chosen life-style (Greenhut 
1956). Satisficing as opposed to maximising may also be linked into a 
family lifecycle, with expansion and adoption in younger years giving 
way to satisficing in later years. Simon's work has been supported by 
empirical evidence in the agricultural sector (Fishbein 1967, Rogers 
and Shoemaker 1971). Fairgray (1979) found that less than 30 percent 
of a sample of New Zealand farmers stated financial gain as a reason 
for adopting new technology. 
While the literature emphasising the response of individuals and 
sub-optimal behaviour provides a valuable 'fine tuning' to an 
organisational perspective, the importance of the individual's 
idiosyncracies should not be overstated. Krumme (1969) has made the 
important point that the presence of personal reasons for one decision 
does not mean that personal reasons apply for all decisions. In other 
words, the factors involved in decision-making do not remain static 
and their relative importance may change in response to a number of 
factors. 
Despite the demonstrable importance of personal factors in 
decision-making, decisions must still be made within the limits of 
economic viability. However within these limits there may be a number 
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of variable options, albeit some more lucrative than others, and 
personal reasons may finally determine choice. Related to this is 
work done by Pfeffer (1977) in which he argued that for 
organisations, personal and organisational selection processes would 
mean that there was a similarity among organisational leaders and 
hence an inbuilt restriction on the range of characteristics and 
skills found in those likely to achieve those positions. Although 
such an analysis is geared to employment in organisations, the same 
thing happens on farms where children learn the values of their 
parents. In other words, while the behavioural literature suggests 
scope in personal response, this is limited because individuals with 
a certain range of behavioural characteristics are chosen for the job 
and prior learning has always occurred. 
THE FARM AND ITS ENVIRONMENT 
It follows from the discussion of the previous section that the 
remnant farm has a very different relationship with its operational 
environment than does the equivalent enterprise in other sections of 
the Australian economy. The essence of this difference is that many 
decision-making processes have been externalised. Against this 
background, the following sections of this chapter examine the 
dimensions of the relationship that currently exists between 
Australian farms and the organisations of their environments. These 
relationships are specified diagramatically in Figure 2.3 as a 
descriptive model. 
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P O L I T I C A L E C O N O M Y 
1 financial and technological constraints 
2 perception 
Figure 2.3: The Farm and its Environment 
36. 
The various elements of the external environment act differently 
on the farm. These elements can be broadly classified into two groups 
(Thompson 1967): those of the task environment which include 
organisations with a direct link to the focal organisation and those 
of the domain which includes other organisations with which a farm may 
have a potential rather than an actual link. A number of farm animal 
welfare issues, for instance, have recently been taken up by the Royal 
Society for the Prevention of Cruelty to Animals (RSPCA). an 
established welfare group, which previously dealt mainly with 
individual cases of cruelty. The result for many farmers is that what 
was once an element of their domain, a potential link, has became part 
of the task environment. In reality there are a number of 
interconnections that exist between the sets of organisations that 
comprise the farmer's environment and this tends to blur the 
categories distinguished in Figure 2.3 into each other. As a result 
the specific influence of any one organisation may be difficult to 
distinguish from that of other organisations. 
Decisions relating to farmers' adoption of new technology are 
also related to a number of on-farm conditions. First, there are the 
constraints of financial performance and accumulated capital reserve. 
Second, there are the constraints of animal husbandry. If a new 
technology causes an unacceptably high incidence of injury, disease or 
death, it will be abandoned or modified. Third, decisions are also 
influenced by farmer perception which in turn is influenced by the 
availability of information and the ability to find, assimilate and 
incorporate new ideas. Finally, all of these on-farm factors are 
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dependent upon antecedent conditions - farmer experience, past 
financial performance, involvement in relevant information and social 
networks, contact with sources of information, age and family 
structure. The result is that farm units are a heterogeneous set 
which interact with the environment in a variety of ways. 
Agribusiness 
The extent of recent corporate penetration of the Australian 
agricultural sector has been documented in some detail (Lawrence 
1980, McQueen 1980, Nankivell 1980, Sargent 1983). Corporate 
involvement may occur at three levels which in order of decreasing 
degree of direct involvement in farming are: 
1. Direct farm ownership involving the employment of wage labour. 
2. Ownership of related enterprises with contractual arrangements 
for purchasing and supply with the farm. Farmers in this 
relationship are subcontractors. 
3. Ownership of related enterprises which control some boundary 
spanning functions such as the production of young chickens or 
research facilities. Farmers may thus be seen as 'captured 
capitalists' in that they own a small business and regard 
themselves as operating under conditions of free enterprise but 
their ability to make decisions is affected to varying degrees by 
related enterprises. As related enterprises are taken over or 
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merged there are fewer organisations for a farmer to interact 
with. In such a simplified environment, offering fewer 
alternatives, farmers are increasingly constrained in their 
decision-making. For example, as a response to recession, 
contraction occurred in the Australian agricultural machinery 
industry and farmers had less outlets to deal with (Wadley 1979). 
Similarly in the broiler industry smaller processors have been 
merged, taken over, or have simply gone out of business and 
farmer options have become increasingly restricted (Sargent 
1983). 
All of these relations described above involve diversion of 
decision-making away from the farm and the increased centralisation of 
decision-making affecting farm operations in businesses operating in 
other sectors of the economy. As decision-making functions become 
externalised from the farm and gathered together in businesses such as 
International Harvester, Massey Ferguson, Elders IXL, or Amatil with 
monopoly and monopsony powers, the range of alternative development 
strategies available to farmers is reduced and farmer dependency is 
increased. This process is intensified when a corporation develops 
new technology in the form of a new product or process which confers 
upon it a commercial advantage in agricultural production which that 
corporation is able to exploit through the control of the technology's 
distribution. For example a pharmaceutical company may develop a new 
product which enhances growth rates. To remain competitive, farmers 
will be forced to buy the new product. 
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Lawrence (1980: 47) has summarised this process as follows: 
The family farm is being increasingly displaced as the large 
conglomerates enter agriculture. Once agribusiness firms gain 
control of the market they can dictate the terms of 
production; once outlets are blocked they are in a position of 
contracting those remaining, under guidelines and conditions 
which render the farmer independent producers virtual slaves 
to the business conglomerate...Smal1 producers, unable to 
compete, are either displaced or absorbed by the agribusiness 
firm. The result of the process is the proletarianisation of 
the family farmer, the further concentration and 
centralisation of agricultural capital, and greater control of 
food production by the large corporations. 
While corporate ownership on farms and the employment of wage 
labour constitutes a process of proletarianisation, the second and 
third levels of corporate involvement do not produce such complete 
subordination of farmers. Subcontracting involves the completion of 
various stages of the production process away from the 'primary 
organisation' and historically can be considered a stage in the 
evolution of the modern factory (Allen 1966). In the model developed 
in this thesis, the primary organisation is a corporation in the 
farm's environment. Contractual relations between agribusiness 
corporations and farmers resemble that of complementary 
subcontracting, defined by Scott (1983: 242) following Houssiaux 
(1957), Sallez and Schlegel (1963) and Sallez (1972) as involving 
'the farming out of work that is not usually done in-house and for 
which there is little or no internal provision of facilities'. In 
effect complementary subcontracting involves processing a semi-
finished item and then returning it to its point of origin for 
further work. Raising animals on a contract basis fits this 
description. 
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Scott (1983, 1984) has shown that subcontracting has two effects 
in the manufacturing arena. First, it intensifies the cost-price 
squeeze for subcontractors thereby forcing their return down, and 
second it reduces the quality of the product. Both effects are 
evident in subcontract farming. Farmers returns are cut, the quality 
of production declines but there is the added problem that animal 
welfare is adversely affected. 
The entry of corporations into farming affects the direction of 
innovatory activity and rates of adoption since corporations both 
fund research and control the use and dissemination of this new 
technology. Of course corporate aspirations will differ. Neverthe-
less, despite their apparent heterogeneity they all seek to increase 
profits through increased efficiency and the reduction of risk. 
Lawrence (1980:44) has suggested that corporations favour 'assembly-
line agriculture...Most avoid areas of risk and invest in production 
of high turnover, easily mechanised, scientifically controlled, low 
variability goods'. At the level of production intensive husbandry 
reduces risk and increases control; indoor accommodation reduces the 
impact of the natural environment and together with high density cage 
rearing enables a greater degree of control over the production 
process both in terms of monitoring and the ability to manipulate 
aspects of the environment and animal behaviour. Variability is 
reduced and scientific control introduced as suites of genetic and 
chemical technologies are used together with specifically formulated 
feed. Both poultry and pigs have short generation times and a rapid 
reproductive cycle means that they can be converted into high turnover 
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goods. Broiler chickens, for example, can be grown in eight weeks 
(after three weeks to hatch the eggs) and hence a grower can respond 
more quickly to favourable market prices than a cattle producer 
finishing steers at two years of age. 
Intensive production increases the predictability of both 
quantity and quality. While corporations may favour such conditions, 
predictability is also attractive to farmers - especially if farm 
sizes become larger and production has moved from a sideline to a 
specialist operation. Both of these changes demand increased capital 
outlay and quite possibly debts that require regular servicing. 
While intensive production of high turn-over animals such as pigs 
and chickens may form a favourable area of investment, instability in 
related areas such as marketing may offset this production advantage. 
For example an unstable market may offset the advantages gained from a 
stable production process. 
Stock and Station Agents and Pastoral Houses 
'The stock and station agents/pastoral houses command a uniquely 
powerful position in the Australian rural economy. Yet they are 
virtually ignored by policy makers and industry observers' (Sargent 
1983:2-15). These groups are involved in a wide range of activities 
which include supply of raw materials, insurance, credit and commodity 
trading (including the buying and selling of most rural properties). 
In addition they directly own rural property and are involved in 
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shipping and trading operations and a number of commercial operations 
outside the rural sector Including travel agencies and white goods 
manufacturing. 
While there are a large number of small stock and station 
businesses, a small number of large pastoral houses exert a high level 
of control over the operations described above. In particular the 
main organisations are Elders IXL, Dalgety-Winchcombe and Industrial 
Equity Limited. The level of agribusiness penetration is high; in 
addition to these large organisations many of the small stock and 
station agencies and pastoral houses are linked to agribusiness 
concerns (Sargent 1983). 
The State 
Within the model of farm-environment interactions the state 
apparatus can affect farm operations through a number of institutions 
which control or complement farm activities. Government decisions can 
directly affect farmers through legislation and government 
bureaucracies such as state agriculture departments can act to enforce 
this, or carry out research and provide information. At a less direct 
level decisions made by government will affect other elements of the 
farm's environment and their relation with the farm may change. 
(i) Controlling activities 
Government regulation can control farmers to varying extents 
(Braithwaite 1985) either directly by encouraging certain 
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husbandry methods or indirectly through financial policy which 
affects the flow of capital. Alteration of tariffs or exchange 
rates, for instance, will affect a farmer's financial ability to 
buy imported technology. Both major political parties have a 
commitment to free enterprise and as Gibson and Horvath (1983) 
have demonstrated for Australian manufacturing in the 1970's, 
they modified their policies on protection in an attempt to 
please that fraction or group of capital which appeared 
momentarily to be in the process of ascendence. 
Taxation policy also affects farmers' financial ability. For 
example the National Party has argued that the Labor Party's 
proposed new capital gains tax will reduce rural property values 
and hence the equity against which borrowings can be made (Anon 
1985a). For Playford, writing on the relationship between 
political and economic power. 
The extreme reluctance of government to act in fundamental 
opposition to capitalist interests is one of the most 
important facts about Australian society... As the Premier of 
Victoria, Sir Henry Bolte, stated recently [1970]: "We care 
about water pollution, but it is not more important than a 
100-million dollar industry" (Playford 1972:125). 
The links between corporations and state institutions are 
consummated by the movement of individuals between management and 
bureaucracy, a process that has been commented on by a number of 
writers (Playford 1972, Lawrence 1980). The rural sector's 
influence on government has undergone a slow attrition as the 
number of people involved in primary production have decreased. 
The number of people involved in primary production (including 
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employers, self-employed and wage and salary earners) dropped 
from 493,900 in 1954 to 414,300 in 1985, or from 13?^ to 6?^  of the 
Australian workforce (Commonwealth Bureau of Census and 
Statistics (CBCS) 1954a, Australian Bureau of Statistics (ABS) 
1985b) and the political party most closely representing their 
interests (The National Party) has been subsumed within the 
National-Liberal coalition which has a clearly articulated 
commitment to other sectors of the economy. 
ii) Complementary activities 
(a) Research and education. State funded research and education 
occurs in and through agricultural colleges, schools, 
universities and departments of agriculture. In 1976-77 CSIRO 
was the largest organisation involved in rural research with an 
expenditure of $40.4 million. The combined contribution of state 
departments was $73.4 million or 55% of total expenditure and 
that of universities, $13.3 million. As a comparison expenditure 
by private enterprise was S5 million. Research into animal 
product! on accounted for 3 4 o f the total staff of agricultural 
research agencies (Australian Science and Technology Council 
1978). Such institutions form a site where attitudes to animal 
welfare of farmers and rural workers can be formed and where the 
attributes of new technology can be discussed (Fairgray 1979). 
At a more local level, education and extension work also occurs 
through agriculture departments and their regional branches 
(Dixon 1982) . 
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(b) Marketing boards and cooperatives. These may themselves be 
the site of contradictory activity. While a major goal of these 
organisations is to serve the interests of their members, these 
interests are sometimes factlonalised, for, as previously noted, 
the members are not an homogenous group. The interests of large 
farmers may not be identical with those of small farmers and, 
while acknowledging that not all conflicting elements contribute 
equally, the result for the organisation is a constant state of 
tension. Finally, although marketing organisations may be 
established to complement farming activities they may end up 
controlling activities by resorting to legislation (for example 
quotas or levies) to promote equality of treatment for all 
members. 
International and domestic marketing arrangements (which may be 
mediated through marketing boards, governments or corporations) 
directly affect financial returns to farmers. The closing of the 
British export market for instance, as a result of Britain's 
policy to become more self-sufficient in food and its entry into 
the EEC has meant that new markets have had to be negotiated. 
(c) Rural reconstruction and adjustment. The state may also aid 
farmers financially at a direct level. Through rural 
reconstruction and adjustment schemes state and Commonwealth 
funds have been made available for debt reconstruction, for 
buildup and rehabilitation of farmers who have had to seek 
alternative employment (Bureau of Agricultural Economics (BAE) 
1 9 8 3 ) . 
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O t h e r F a r m e r s a n d F a r m e r G r o u p s 
W i t h i n t h e d e s c r i p t i v e m o d e l of f a r m - e n v i r o n m e n t i n t e r a c t i o n s 
( F i g u r e 2 . 3 ) o t h e r f a r m e r s , t h e m s e l v e s b e i n g a s i t e of i n n o v a t i o n and 
a s o u r c e of i n f o r m a t i o n , m a y c o m p l e m e n t the a c t i v i t i e s of the f o c a l 
f a r m . F a r m e r s m a y a l s o a c t j o i n t l y to p u r c h a s e e x p e n s i v e n e w 
t e c h n o l o g y or to p r e s e n t a m o r e p o w e r f u l b a s e in m a r k e t n e g o t i a t i o n s 
( M a c K e n z i e 1 9 7 7 ) or r e p r e s e n t a t i o n s to the s t a t e a p p a r a t u s . 
A l t e r n a t i v e l y , f a r m s m a y c o m p e t e w i t h e a c h o t h e r d i r e c t l y f o r raw 
m a t e r i a l s , m a r k e t s or a c c e s s to n e w t e c h n o l o g y . 
In 1 9 8 3 , 322 n o n - g o v e r n m e n t g r o u p s r e l a t i n g to s p e c i f i c a n i m a l 
i n d u s t r i e s w e r e listed in t h e Rural Industry Directory (DPI 1 9 8 3 a ) . 
A f u r t h e r 23 w e l f a r e and v e t e r i n a r y g r o u p s w e r e a l s o l i s t e d . In 
a d d i t i o n m u l t i - p u r p o s e p r o d u c e r g r o u p s e x i s t , the l a r g e s t of t h e s e 
b e i n g t h e N a t i o n a l F a r m e r s F e d e r a t i o n . 
A s w i t h m a r k e t i n g o r g a n i s a t i o n s , f a r m e r g r o u p s m a y be a s i t e of 
i n t e r n a l c o n t r a d i c t i o n s as the n e e d s and d e s i r e s of s o m e f a r m e r s do 
n o t c o i n c i d e w i t h t h o s e of o t h e r s . C o n t r a d i c t i o n s w i t h i n a 
c o o p e r a t i v e s t r u c t u r e h a v e been i l l u s t r a t e d by C l a r k (1979) u s i n g 
e m p i r i c a l e v i d e n c e d e r i v e d from the N e w Z e a l a n d d a i r y i n d u s t r y . C l a r k 
n o t e d the t e n s i o n s g e n e r a t e d w i t h i n a c o o p e r a t i v e l y run c o m p a n y w h e n 
an a m a l g a m a t i o n w a s p r o p o s e d , l e a d i n g to a v e t o i n g b y s u p p l i e r s and 
the r e s i g n a t i o n of the c o m p a n y c h a i r m a n . 
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Financial Institutions 
Financial constraints such as the size of past and expected 
capital outlay, availability of loans, interest rates and levels of 
indebtedness may influence the adoption of new technology. Adopting 
new technology, however, involves farmers in new major capital 
outlays. While a farmer's equity should increase with age, when 
farmers are forced to constantly adopt new technology in order to 
retain their competitive advantage this will not occur. As a result, 
rather than being able to accumulate capital they may well be faced by 
constantly increasing debt. 
Farmers can obtain institutional credit in three major ways: 
overdraft lending by trading banks and lending by pastoral finance 
companies, term loans and farm development loans from major trading 
banks and loans from the Commonwealth Development Bank, government 
agencies, state banks and life assurance societies. The largest 
creditors are trading banks (BAE 1983). Indirect credit arrangements 
also occur in the rural sector and enable farmers to receive advance 
payment for their product. Cooperative selling agents and marketing 
boards regularly make advanced payments to farmers and the main source 
of such borrowing is the Rural Credits Department of the Reserve Bank 
(BAE 1983). 
Financial institutions control some farmer decisions but they in 
turn are subject to constraints imposed by international monetary 
policy and government regulation (Australian Bankers' Association 
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1979, Swan and Harper 1982), though the establishment of subsidiaries 
in non-bank areas and the creation of alternative types of financial 
institutions such as building societies, credit unions and foreign 
owned finance companies has meant less regulation (Crough 1977, Taylor 
and Hirst 1984). State intervention also occurs at a more direct 
level through government subsidies to rural banks and state owned 
banking structures, one of which, the Primary Industry Bank of 
Australia, was established in 1977 specifically to enable credit to be 
made available for primary producers (Treasury 1980). Loans are 
available through lending authorities to primary producers at 
concessional rates and loans are available for longer terms than would 
normally be available (BAE 1983). 
Trading banks are the most important financial institutions and 
in 1980 they controlled 23.3% of the assets of Australian financial 
institutions (Reserve Bank of Australia 1981). Ownership of these 
banks has become increasingly centralised; for example, in 1900 there 
were 29 trading banks but by 1983 this had dropped to 11 (Taylor and 
Hirst 1984). Although Government regulation has meant a high degree 
of uniformity in financial policy between these banks, if the proposed 
deregulation occurs this will not be the case and it can be expected 
that interest rates will become more volatile. Since the Second World 
War non-bank intermediatories have become more important as have 
foreign banks and the overall effect has been a more diversified and 
(given the lack of regulation in non-bank areas) competitive financial 
system (Taylor and Hirst 1984). 
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For the rural sector, deregulation would bring a number of 
benefits. Deregulation of the credit market would mean potential 
purchasers of farm assets may be able to acquire those assets at a 
slightly lower value than when interest rates are controlled; there 
may also be greater access to bank finance, and the possible 
innovation of loans with greater flexibility requirements to suit the 
individual needs of borrowers. More generally, a reduction in 
'excess' bank services would save money as would improved allocative 
efficiency of economic resources and benefits would flow on to the 
rural sector. Costs to farmers would include a possible fall in 
assets or increase in net yearly before-tax interest rate costs (which 
would increase total farm business costs) and an increase in net 
yearly interest rate costs (after tax). However, increases in 
interest rate costs would be partially if not totally offset by extra 
interest income of farm households (BAE 1982). 
Market determined exchange rates, abolition of exchange controls 
and the development of free spot and forward foreign exchange markets 
would mean that fluctuations in foreign exchange reserves would be 
reduced (although there would be the possibility of greater volatility 
of exchange rates in the short-term). More developed spot and forward 
foreign exchange markets would enable market margins to be narrowed, 
allowing cost savings in forward exchange cover. In 1982 the rural 
sector exported goods valued at about $8,500 million therefore gains 
could be substantial (BAE 1982). 
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Welfare Groups 
Although the RSPCA has had a long-standing involvement in animal 
welfare and has successfully prosecuted farmers for cruelty (Moore 
1985 pers. comm.), until the emergence of Animal Liberation in 1977 
the impact of welfare groups on farmers was small. 
Animal liberation is perhaps the most recent addition to the 
sets of organisations comprising the farmer's operational environment 
(Figure 2.3). The recent resurgence of interest in animal welfare 
can be traced to the publication in 1964 of Ruth Harrison's Animal 
Machines. Using British examples, Harrison strongly criticised 
intensive confinement conditions in terms of animal welfare, the 
health of people eating animal products and chemical pollution of the 
environment. According to Harrison (1964: 168), 'The arguments 
against factory farming are essentially based on humanitarianism and 
quality; those for, are economic'. 
The style of Harrison's book was popular and the content largely 
descriptive. As a result, the book created a public response in 
Britain, leading to the formation of more militant animal welfare 
groups than those already in existence, and to a government inquiry, 
the Brambell Report (Anon 1965). Despite Harrison's attempt to link 
animal welfare to ecological considerations, her work was largely 
taken up by animal welfarists rather than by ecologists or 
environmental ists. 
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As discussed in Chapter O n e , the issue of animal welfare was 
picked up by philosophers interested in the relationships between 
humans and other species. In turn the analysis by philosophers which 
has focussed on intensive animal farming as a ethical issue has 
strongly influenced the intellectual base of the newly formed animal 
welfare g r o u p s , such as Animal Liberation. Arguably the most 
influential book dealing with animal welfare, Animal Liberat ion 
(1975), was written by Australian philosopher Peter Singer. Over the 
last decade Singer has been actively involved in animal welfare issues 
and his perspective has strongly influenced the direction taken by 
Animal Liberation. 
Unions 
As already noted, over the last 30 years there has been a 
decrease in the number of people involved in agriculture. 
Despite this, union activity in the poultry and pig industries has 
increased, largely as a result of the emergence of enterprises 
employing a sizeable workforce. Through the Australian Workers Union 
(AWU) pig farm employees are covered by a federal award and in NSW and 
Queensland a state award. Poultry farm employees are covered by a 
state a w a r d . Total AWU membership numbers are not available and there 
is no data available to indicate the extent to which poultry and pig 
workers are unionised (Beard 1985 pers. comm., Riddel 1985 pers. 
comm.). However, in N S W , 835 poultry workers are members of the A W U , 
a figure which Riddel (1985 pers. comm.) estimates represents only a 
small percentage of total workers. Although direct union activity is 
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not of major significance, involvement also may occur at an indirect 
level. Indirectly, unions may influence farming practices through 
their financial investment in the corporate system. 
Natural Environment 
Having described some of the aspects of the human environment, as 
shown in Figure 2.3, the final element of the farmer's environment is 
the natural environment. Dependence upon the natural environment 
provides the greatest uncertainty in the production process, as a 
farmer is unable to control the weather, has limited control over 
predation and imperfect control over the composition of feed. 
Intensive technology is a mechanism for reducing the impact of the 
natural environment and hence increasing farmer control. Indoor 
accommodati on, for instance, allows a high degree of control over 
temperature, lighting and diet and virtually eliminates interaction 
with predators. At a more general level the cost and availability of 
raw materials such as feed will be Influenced by climate. For the 
animal farmer, using technologically sophisticated methods, these 
variations will register only indirectly as changing raw material 
costs which will, in turn, influence income and, therefore, ability to 
modify the current technological base. 
Political Economy 
The discussion of the preceding sections of this chapter has 
concentrated on those organisations of the farmer's environment with 
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which he or she has direct contact. There are, however, important 
influences that impinge on the farmer's operation much more 
indirectly. These can be referred to broadly as the pressures of the 
wider political economy within which farmers must function (Figure 
2.3). Subsidies to industry, inter-governmental marketing 
arrangements, trade agreements, dumping of excess products, financial 
policy: changes to any of these sets of relations will produce changes 
which will ultimately affect farmers. A discussion of the overall 
economic environment in which organisations operate is beyond the 
scope of this thesis. However, a number of pertinent points must be 
made about the post-war agricultural sector and the effect of the 
cost-price squeeze is used to illustrate this. Mauldon and Schapper 
(1974, in Wadley 1979:3) have commented that: 
beginning in the early 1950s, most farmers in Australia 
experienced almost unprecedented prosperity for two decades. In 
the late 1960s a large proportion of them suddenly received a 
sharp economic jolt...many farmers unexpectedly became insolvent. 
Many other farm businesses came to have little prospect for 
continued financial viability. A situation of this kind had not 
been experienced... since the economic slump of the 1930s. 
The cost-price squeeze which farmers have faced must be seen as 
providing an incentive to increase production efficiency and this in 
turn has influenced innovatory activity and the adoption of new 
technology. The cost-price squeeze operates across the entire 
agricultural sector and using deflated prices has produced a reduction 
in feed costs. At the same time the cost of labour has increased 
substantially. Rosenberg (1969) has argued that if a decision-maker 
is bent on maximising profits technology will be produced to reduce 
costs in general irrespective of what the costs are. However, given 
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the differential between feed and labour costs, it is tempting to 
speculate that innovatory activity has been channelled into producing 
technology aimed at reducing labour costs. This point will be 
returned to in more detail in the next three chapters. 
Time 
A final element which must be built into the model developed in 
this chapter is time. Decision-making may be dependent on antecedent 
conditions such as past experience and financial performance including 
levels of indebtedness. On the farm past investment may dictate 
present flexibility through the degree of commitment to a particular 
set of technologies; it is not only the availability of present 
capital but the age and degree of investment in previous technologies 
together with the way new technologies interlock with the old that 
influence adoption. Following Heady (1952) a number of writers have 
also pointed to the importance of the family life cycle. In a 
detailed study of New Zealand dairying, Moran, Anderson and Maunier 
(1984) have shown that, as family structure and age changes, the 
proportion of family and non-family labour will also change. With 
increasing age of the owner-operator, the labour component of the 
husband and wife declines and that of other family members (especially 
sons) and non-family members increases. Older farmers rely more 
heavily on sons who will ultimately take over the farm, setting a new 
family life cycle into motion. 
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Size and structure of farms and organisations change over time. 
Thus small farms may become larger and adopt new management and 
technology or change the activities they are engaged in. Takeovers or 
mergers may occur between companies which may alter company policy. 
Finally, government policy may change in response to pressure from 
lobby groups. In other words both the farm and its environment are in 
a constant state of flux. 
CONCLUSION 
The model developed in this chapter uses an organisations 
approach in order to conceptualise how technology affects the welfare 
of farm animals. At the centre of the model is the farm. Both 
influenced by and at the same time influencing other farms, business 
organisations and institutions, the farm clearly has a permeable 
boundary with its environment. The elements of the farm's external 
environment also interact with one another in a way which changes 
through time altering their relationship with the farm. This 
ultimately influences innovatory activity on the farm, the farmer's 
use of new technology and animal welfare. 
Chapters Three, Four and Five, which are largely empirical, 
use this descriptive model to examine innovation and the use of new 
technology in three very different industries, the layer, broiler and 
pig Industries. The three industries are quite distinct. 
56. 
In the layer industry until the 1950's, egg production was 
carried out mainly on mixed farms. While many farmers kept poultry, 
there were few specialist poultry farmers. Poultry flocks tended to 
be small and often represented a sideline or complementary activity. 
Although many people still keep poultry, the number of commercial 
poultry farmers has decreased considerably. For those that remain, 
substantial changes have occurred at the level of farm organisation 
and in the nature of the production process: egg production has become 
more of a specialist activity; capital investment has increased 
substantially as average flock sizes have grown and increasingly 
sophisticated technology has been used. 
Broiler growing is a relatively new industry in Australia, 
emerging in the late 1950's with the development of fast-growing, high 
meat yielding birds. It was the development and adoption of these 
birds that enabled large-scale production to become a viable 
proposition. The broiler industry has relied on the production of a 
low cost commodity in order to expand, and to achieve this, 
considerable research effort has been directed into developing 
technologies which maximise efficiency of the production process. 
The pig industry has yet another structure. As in the layer 
industry pig farming has commonly been carried out as a sideline in 
conjuction with other farming activities. However, since the 1960's, 
a number of large specialist farms have been built. The emergence of 
these piggeries has led to a two-tiered structure within the industry. 
On the one hand there are the large specialist farms with a high 
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capital investment and a commitment to efficient and continuous pig 
production. On the other hand there are the small more opportunistic 
operations on mixed farms. On these smaller farms pigs are often used 
to dispose of surplus or unwanted farm produce. Alternatively farmers 
may switch to pig production when returns on other farm products are 
low and pig returns high. Capital investment is generally kept to a 
minimum to enable flexibility and maximisation of efficiency is not 
necessarily a major concern. 
The two-tiered structure means there is variation in management 
practice and the use of new technology. Added to this is the 
considerable variation in design between different piggeries. In 
part, variation in design reflects management and husbandry whereby 
all stages of the life cycle, that is breeding, rearing and finishing, 
are generally carried out on the one farm and there is flexibility 
about when and at what weight these occur. In addition (and in 
comparison to the layer and broiler industries), there is considerable 
innovation and experimentation at the level of the farmer as housing 
suited to these activities is tailor-made to the local climate, 
resources, finances and knowledge. 
By noting the differences between the industries, a stronger 
analysis can be made of the factors responsible for decision-making on 
the farm. In effect the model developed in this chapter provides the 
domain environment. The following chapters specify the task 
environment for the layer, broiler and pig industries. 
CHAPTER 3 
THE LAYER INDUSTRY 
INTRODUCTION 
The purpose of this chapter is to elaborate the model of farm-
environment interactions developed in Chapter Two, to describe the 
relationships which exist in the context of the layer industry, and to 
examine the way in which these relationships influence the adoption of 
new technology. This process involves identifying the organisations 
and institutions that most strongly influence decision-making on the 
farm, especially decision-making about the adoption of new technology. 
These relationships, however, are never stable and so an integral part 
of the analysis in this chapter is to detail the changes that have 
occurred in relationships between farms in the layer industry and the 
organisations in their environment. The analysis shows how the 
relative influence of different organisations has changed; some links 
becoming weaker and others becoming stronger. 
The chapter is largely empirical. In most cases data obtained 
from individual farms has been aggregated to give an industry 
perspective. The chapter begins with an outline of the technology 
which is used in the industry and the alternative housing methods that 
are available. It then discusses the economics of production with 
particular reference to the major on-farm financial constraints 
associated with changing costs and returns. Finally the influence of 
a number of types of organisation is examined in detail. 
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THE TECHNOLOGY 
Three main types of housing have been used for layers: open 
range, deep litter and cages. While all forms of housing are still 
used commercially, there has been a pronounced shift to the more 
intensive systems. 
Until the early 1950's, most commercial laying hens were kept in 
paddocks with suitable shedding provided (Brann 1952). Shelter sheds 
were often 'ad hoc' constructions made out of cheap building materials 
such as fibro or corrugated iron and they contained nesting boxes and 
perches (Plate 3.1). There was wide variation in housing design; some 
Houses p l aced on h e a d l a n d of a c i t rus p r ope r t y . 
Figure 3.1: Range Rearing 
Source; Smith (1955). Reproduced with kind permission 
from the NSW Department of Agriculture. 
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farmers for example preferred sturdily built sheds while others 
preferred moveable arcs and light structures (Kentwell 1960). 
By the mid-1950's however, following the American example, range 
rearing was increasingly replaced by the more intensive deep litter 
system. This system involved housing birds in long enclosed runs on 
an eight to ten centimetre layer of absorbent material, often sawdust, 
and allowing the droppings to accumulate to a maximum depth of about 
25cm (Smith 1954). As with paddock rearing the birds were usually 
kept in large flocks in order to reduce both labour and the capital 
outlay of the buildings. Deep litter farms were fairly common until 
the mid-1960's, after which they were replaced increasingly by cages. 
Cages, which had been used by breeders for some decades, only 
began to be used for commercial laying flocks in the late 1940's 
(Gulliford 1954). By comparison with cages in use today, the early 
units were small, unsophisticated and cumbersome (Plates 3.2, 3.3). 
Using a calculation based on a description by Hart (1952) each bird 
was housed in an area of 1742cm2, which is about four times that now 
commonly used. 
Most of the first cages were designed to house single birds. 
This arrangement performed the dual function of preventing cannibalism 
and enabling farmers to easily identify and cull unproductive birds. 
Later, the introduction of debeaking, another American Innovation, 
largely prevented bullying (Wilkins 1956), and two birds were able to 
be kept to a cage thus reducing capital outlay. Gulliford (1954) 
6 1 . 
A battery of twelve laying cages. 
L a y i n g c a g e s used by 
Mr. J o h n G . H a r d y , 
D e e W h y , s h o w i n g 
feed t r o u g h , f loor , 
d r o p p i n g s t r a y a n d 
w a t e r i n g n ipple . 
Plate 3.2, 3.3: liar J y layer cages 
Source; Gulliford (1954) 
Reproduced with kind permission from the NSW 
l)(;partm(;iit oi A g r i c u l t u r e . 
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recommended that if two birds were to be kept to a cage one should be 
a leghorn and the other a leghorn crossed with a heavy breed. Each 
bird would then lay a different coloured egg and production per bird 
could be recorded. The recording of eggs from each hen, although 
labour intensive, was considered to be one of the advantages of the 
cage system over more extensive systems as it enabled unproductive 
birds to be culled efficiently (Hart 1952). A further advantage of 
cages was that the birds were virtually free of intestinal worms 
(Gulliford 1954). 
During the early 1950's, cages caused considerable interest and 
controversy. Despite this, Gulliford (1954) did not think that cages 
were likely to displace large deep litter systems because of the 
higher capital outlay and the number of eggs which had cracked or 
weaker shells. Cages however, did begin to gradually replace less 
intensive systems; by the late 1950's, deep litter sheds were 
beginning to be converted to cage units and small cage units were 
constructed (Plate 3.4). Not only did cages become more common, the 
size of the cage units also increased. By the early 1960's, the long-
line skillion had become the most common type of shed for cage farms. 
The skillion then gave way to the sawtooth, which, with its wider 
frame was able to accommodate larger numbers of birds in a compact 
housing system (Anon 1963a, BAE 1971). 
In the sawtooth or skillion sheds cages were raised about a metre 
off the ground. Since the 1970's, an alternative, the high rise shed 
has been adopted. Designs vary but the basic principle is that cages 
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NOW 
You can afford 
MODERN LAYING CAGES 
You can now afford the laying cage system. The N E W , 
ultra-modern Multiplo Colony Cages, complete with 
tubular steel framed bu ilding (covered in iron or fibro), 
nipple watering systems and feed trough nest combina-
tion can be yours for approx. £1 per bird—even less for 
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The add-a-unit all-steel Multiplo Colony Cages can be 
built to any length. Easy to erect—even a novice could 
assemble its simple bolt-up construction—blueprints and 
instructions supplied. 
Colony C a g e units are compact and adaptable—one acre 
of land could house 10,000 layers. Operation costs can 
be slashed, as each operator can handle twice the number 
possible under other systems. 
The Multiplo Colony Cage is a dual-purpose unit designed 
to give the poultryman the ultimate commercial egg-
production unit and also a unit ideal for breeding pur-
poses. Colony Cages are used throughout the U.S.A. 
with great success in climates similar to our main 
Australian poultry areas. 
Inspection of a C o l o n y C o g e System in operation arranged 
for interested clients. 
MULTIPLO 
INCUBATOR & BROODER PTY. LTD. 
89 Q U A Y STREET, SYDNEY 
(Near l:rr-jj.r,! Theatre al Sc,«fe,.' 
P H O N E : M A 2052 — C A B L E S : MULT I P LO , S Y D N E Y 
M U L T I P L O SALES 
& SERVICE AGENTS 
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Clarke Kinq g, Co. Ltd., 
237 Queen 5;. Melbourne- (MU9367 
Q U E E N S L A N D : 
o^.. '-/ F.irrrers' Coop. Soc. Ltd., 
Ror-ij 5'., B-lsbjne (fB 0211), 
WESTERN AUSTRAL IA : 
AiLjnv Btll Hotcliery, 
90 Guilniord Rd., Mt. Lowlpy (U 1093' 
SOUTH AUSTRAL IA : 
A. R. H.v:, 3 Hereiord Avenue, 
Trlni'v Garden, Adelaide (32 lOO). 
S I N G A P O R E — M A L A Y A : 
K. E. E. Fruqtnell, 
)^2 Circular Rj., K.iala Lutnpur. 
FREE ! 
Send for your free copy of ffte 
illuifrofed booklet on laying cages. 
Just fill in coupon below and pos/ . 
M U L T I P L O lN. : 'UBATOR <S BROODHR 
P I Y. LTD. 
89 Q U A Y STREET, SYDNEY 
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Plate 3.4: Early Cage Units 
Source: (Multiplo 1954) 
Reproduced with kind permission from the NSW Department of 
Agriculture. 
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have an increased area below them. Manure is allowed to accumulate 
for a longer period of time than was possible with lower cages. 
Further, larger machinery such as tractors and graders can be used for 
cleaning, substantially reducing labour (Chaseling 1974, 1977). 
Controlled environment sheds (used in the broiler industry) are not 
common in the layer industry mainly because the increased cost of 
these sheds is not justified by increased returns (Horn 1985 pers. 
comm.). 
During the 1960's, the deep litter system was commonly used on 
layer farms. Although cages became increasingly common, the adoption 
of the new cage technology was slow. A BAE industry survey conducted 
Australia-wide in the late 1960's for instance noted that deep litter 
was still the most commonly used system (BAE 1971). In 1970, 60% of 
layers were housed in cages and by 1985 this figure had reached about 
98% (Gee 1985). 
Although not a representative sample, farms in the Victorian 
Poultry Farm Management (VPFM) studies, conducted for the Victorian 
Department of Agriculture (VDA)l between 1954-55 and 1979-80, reflect 
The studies are undated. For clarity the studies are referred to 
using the second half of the financial year in which they were 
conducted. Further, to avoid disruption of the text, unless 
cited singly, the Victorian Poultry Farm Management studies 
will henceforth be referred to as VPFM studies (first study year 
- final study year). The series begins with the study by Meadley 
and Cozens (1955) conducted in 1954-55 and continues with a 
series of studies conducted between 1956-57 and 1979-80. These 
studies provide the longest time series for the layer industry. 
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these trends with deep litter farms forming the major percentage of 
total farms until the early 1970's, after which cage farms became the 
major category. Throughout the late 1950's and 1960's, about 20-40% 
of farms used a combination of deep litter and cages, suggesting that 
as finances and motivation permitted, deep litter sheds were fitted 
with cages (Meadley and Cozens 1955, Farm Survey Research Branch 1957, 
Cozens, Meadley and White 1958, 1959, Cozens and White 1960, 1964, 
White 1961, 1962, 1967, 1968, 1969, 1970, White and Cozens 1963, 1965, 
1966 Turnbull 1971, 1973, Agricultural Economics Branch and Poultry 
Branch 1972, Stanhope 1975, Evans 1976, 1977, 1978, Evans, Bobin and 
Smith 1979, Evans and Smith 1980). 
Cage technology has been refined considerably over the last 20 
years (Anon 1972, Nowland 1978a). Today, two main types of cages are 
used, the flat deck (Plate 3.5) and the step-tiered. Standard cages 
housing three hens are 30cm wide, 45cm deep and about 45cm high. This 
gives a total area of 1 3 5 0 c m 2 or 4 5 0 c m 2 per hen. Step-tier cages, for 
four hens, measure 30cm by 50cm with a similar height to give 375cm2 
per hen. Hens are generally placed in these cages when they are 18 
weeks old and kept in them until about 18 months old at which time 
they are slaughtered (Drake 1982). 
The adoption of intensive housing can be seen as representative 
of more fundamental structural change within the production process. 
Firstly, cages and deep litter required a commitment to egg production 
which was not necessary when, for example, a cheap fibro shelter shed 
was erected in the corner of an orchard. With an increased capital 
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Plate 3.5: Modern Layer Cages. Reproduced with kind permission 
from Animal Liberation. 
investment, in layers farmers faced economic pressures to increase 
efficiency. Secondly the use of new technology resulted in a new 
suite of management problems, some of which involved the use of 
further technology. Indoor accommodation, for instance, meant the 
separation of hens from sunlight and pasture and hence vitamins A and 
D (cutting greens was time consuming and was discontinued, especially 
as flock numbers rose). This meant that intensively confined birds 
required synthetic vitamin A and D to be added to their diets. The 
absence of green feed in the layer diet also caused initial problems 
with pale coloured yolks owing to the absence of plant pigments 
(Morris 1957). As consumers preferred a brightly coloured yolk 
(Morris 1957, Anon 1963b), yellow dyes were developed for layer 
rations to produce a golden yolk (Roche 1961). 
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Finally, cages added a new dimension to management expertise. In 
an article comparing the three systems of poultry housing, Kentwell 
(1960) concluded that cage farming was completely different to poultry 
farming by any other method. In his own words: 
Anyone can be a cage farmer, with varying degrees of success, 
although it is true, ... that the man who has a genuine liking 
for birds and animals will invariably get a better result than 
the man who keeps hens in cages purely for the profit he is 
likely to make...for the beginner with sufficient means, cages 
could be the answer (Kentwell 1960: 12,14). 
In terms of the genetic stock used by the layer industry, the 
transition from range to cage did not simply involve catching one's 
hens and enclosing them. The leghorn, a popular and prolific range 
bird with a good foraging ability, did not lay as well in cages as the 
heavy breeds or a cross between the two (Gulliford 1954), and hence 
lost its former popularity. Due to their productivity cross-breeds 
became favoured by breeders and hence most commercial strains used 
today are cross-breeds. 
Figures 3.1 and 3.2 indicate productivity data collected from the 
VPFM studies conducted in 1954-55 to 1979-80. Unfortunately a major 
problem with the studies is that they are not representative of the 
industry as a whole. In addition, total sample numbers are small and 
vary between years. For some variables sample size may be further 
reduced due to lack of data or variability in farm characteristics 
which make comparison inaccurate. Farm numbers are indicated below 
(Figure 3.1) but data in any one year may not be collected from all of 
these farms. Production per layer has risen from an average of 180 
eggs per year in 1954-55 to 260 eggs in 1979-80. Two points of 
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Figure 3 .1 : Egg Production per layer per year. 
Source: VPFM studies. 
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Figure 3 .2 : Feed consumed per Dozen Eggs Produced 
Source: VPFM studies. 
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disjunction are apparent; the first in the late 1950's and the second 
in the late 1970's. Feed consumption per dozen eggs produced has 
dropped steadily, with the most rapid decrease in the late 1950's to 
early 1960's. By 1980, one kilogram less food was required to produce 
a dozen eggs than in 1956-57. Increased productivity has been a 
function of genetic and dietary advances together with the use of 
growth promotants which have included antibiotics. Antibiotics have 
also been used for prophylactic and therapeutic purposes. 
Innovation in the layer industry has come from the state, 
business organisations and farm units. The state has had a long-
standing and continued commitment to poultry production. State-funded 
research, carried out by the Departments of Agriculture, Universities 
and Colleges of Advanced Education and CSIRO includes overcoming local 
problems, increasing productivity and testing overseas developments in 
Australia (Brann 1955, Macindoe 1972a, Fairbrother 1979). 
Productivity and financial data have been monitored in some 
detail in the layer industry. This has involved state-wide management 
studies, together with smaller 'snap-shot' studies for particular 
areas to give more detailed analysis of production costs, for example, 
studies in the Tamworth area by Littleton and Buffier (1983a, 1983b). 
Such information may then be used directly to aid farmers and 
extension workers. State-funded studies may also be used to assess 
the potential economic benefits of innovations so that administrators 
can plan policy and gauge where to put research money (Mohr 1978). 
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S i n c e 1969 the p o u l t r y i n d u s t r y h a s u s e d levy m o n e y to a s s i s t in 
r e s e a r c h a c t i v i t y . T h i s m o n e y is m a t c h e d on a d o l l a r - f o r - d o l l a r b a s i s 
f r o m C o m m o n w e a l t h f u n d s . N e a r l y $4 m i l l i o n w a s s p e n t on r e s e a r c h 
b e t w e e n 1 9 6 9 - 7 0 a n d 1 9 8 3 - 8 4 a n d s o m e of this m o n e y h a s b e e n 
s p e c i f i c i a l l y u s e d for r e s e a r c h into h o u s i n g and m a n a g e m e n t . R e s e a r c h 
is c a r r i e d out t h r o u g h d e p a r t m e n t s of a g r i c u l t u r e , e g g m a r k e t i n g 
b o a r d s , a n d t e r t i a r y and o t h e r i n s t i t u t i o n s i n c l u d i n g C S I R O (DPI 
1 9 8 4 a ) . F a i r b r o t h e r ( 1 9 7 9 ) h a s c a l c u l a t e d that 13% of f u n d s for a l l 
p o u l t r y r e s e a r c h in A u s t r a l i a c o m e s f r o m the A u s t r a l i a n C h i c k e n M e a t 
R e s e a r c h C o m m i t t e e and the P o u l t r y R e s e a r c h A d m i n i s t r a t i o n C o m m i t t e e , 
t h e two c o m m i t t e e s w h i c h h a n d l e levy m o n e y . 
F i n a l l y , r e s e a r c h has a l s o been c o n d u c t e d a t a d i r e c t level by 
p r o d u c e r s a n d b u s i n e s s o r g a n i s a t i o n s (Anon 1 9 7 4 a , A n o n 1 9 7 8 a , S k a l l e r 
1 9 7 8 , D a v i s 1 9 8 1 ) . B e r t T e g e l , for e x a m p l e , a m e m b e r of a long-
e s t a b l i s h e d p o u l t r y f a m i l y , m a d e a s t u d y t r i p to the U S A in t h e e a r l y 
1 9 5 0 ' s w h e r e he b e c a m e e n t h u s e d w i t h the idea of a p p l y i n g g e n e t i c 
b r e e d i n g p r i n c i p l e s and u s i n g a d v a n c e d e q u i p m e n t and f e e d i n g 
t e c h n i q u e s . B a c k in A u s t r a l i a he p u t t h e s e ideas into o p e r a t i o n a n d 
A . A . T e g e l w a s one of t h e f i r s t c o m p a n i e s to u s e c a g e s (Lee 1 9 7 9 ) . 
To s u m m a r i s e the t e c h n o l o g i c a l c h a n g e s that h a v e o c c u r r e d o v e r 
t h e l a s t 35 y e a r s in t h e l a y e r i n d u s t r y , t h e r e h a s b e e n a g r a d u a l 
a d o p t i o n of m o r e i n t e n s i v e p r o d u c t i o n s y s t e m s , in p a r t i c u a r c a g e s . 
C a g e d e s i g n h a s b e e n m o d i f i e d and h e n s a r e n o w k e p t a t h i g h e r 
d e n s i t i e s than in the 1 9 5 0 ' s . T h e a d o p t i o n of c a g e s h a s n e c e s s i t a t e d 
t h e u s e of a u x i l i a r y t e c h n o l o g y on the f a r m in the f o r m of n e w 
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veterinary chemicals and genetic stock. The adoption of new 
technology has led to an increase in productivity. 
Alternative Housing 
To date no research into alternative housing for layers has been 
carried out in Australia. The major locus of such research is Europe 
where it is government sponsored and is conducted in a climate of 
mounting public pressure against intensive caging. No work has been 
done in Australia on the suitability for local conditions of the 
alternative systems developed overseas. A few years ago the 
Queensland Department of Agriculture sponsored an officer to visit 
some of the major research centres in Europe and report on alternative 
housing systems (Murphy 1983). Some of this data is summarised below 
and updated. Murphy herself (1983: 6) has described the search for 
alternative housing as a 'Heraclean (sic) task'. 
(a) Get-away cages 
Most of this research has been carried out at Celle in West 
Germany in the Small Animal Institute. The basic design of get-away 
cages includes laying boxes and an area for dust bathing. The cages 
have several technical problems - eggs may be broken and dirty, litter 
and sand may be scratched about requiring replacement and sand in 
particular may damage the moving parts of manure belts. The 
inspection and catching of birds is more difficult than in 
conventional cages and manual egg collection increases costs (Murphy 
1983). 
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(b) Aviaries 
The aviary system has been tested at Celle (Wegner, Rauch, Otto 
and Breden 1984). In an evaluation of the system Murphy (1983) has 
identified a number of logistic problems: dirty eggs, inspection of 
equipment and birds, problems with cleaning. A problem occurring under 
European conditions that would not be a problem in Australia is that 
of temperature regulation. Birds kept at lower densities do not heat 
their housing as effectively as birds kept at higher densities. Under 
Australian conditions, low temperatures are not a problem. This 
example highlights the need for Australian-based research to develop 
appropriate alternatives suitable to our environment. A major 
disadvantage of the aviary system is increased labour costs. 
(c) Perchery 
Research into the perchery is being carried out in Scotland. The 
perchery combines elements of the aviary and the get-away cage. 
Similar densities to cages are possible (Anon 1984a). 
(d) Tama individual nest and automatic egg collection system 
This system, developed on an Israeli kibbutz incorporates an 
automatic laying system. The individual nests have been designed to 
take account of nesting behavour and could substantially reduce the 
labour requirement of extensive systems. Tama nests are now 
commercially marketed (Tama n.d.). 
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ECONOMICS OF PRODUCTION 
Figures 3.3-3.6 summarise some of the financial data 
obtained from the VPFM studies 1954-55 to 1979-80. Data are adjusted 
to the consumer price index with 1966-67 as 100. In real terms, 
during this time costs per bird have dropped. Capital investment in 
particular has fallen; investment in the mid-1970's was only about a 
third that of the mid-1950's, with a rapid decline in the late 1950's 
and late 1960's. While returns per dozen eggs have fallen overall, 
returns per layer fell until the mid-1970's after which they showed a 
small but gradual rise. This is the result of a rise in productivity 
and the effect of quotas. Returns per bird, until the mid-1970's fell 
faster than costs with the result that profits fell until this time. 
Profit per bird slowly increased in the late 1970's. 
These changes occurring in the post-war layer industry are 
closely linked to the adoption of the new technology already 
described. The remainder of this chapter explores the impact of the 
new technology more closely. In doing so, it examines those factors 
involved in the adoption process beginning with the economic 
constraints operating on farmers. 
Markets 
Egg producers in the early 1950's enjoyed high returns for their 
produce and although production exceeded local demand until mid-1953, 
all surplus shell eggs were sold at premium prices to the UK. After 
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this tjme the British market shrank and then finished as the UK aimed 
for self-sufficiency and new markets had to be negotiated (Anon 1955a, 
Australian Egg Board (AEB) 1985). However, having been buffered by 
Britain from open market competition, Australian farmers were not able 
to compete successfully with other egg exporters and the volume of 
exports fell. With the exception of the early 1970's the export 
market has remained small. Figure 3.7 illustrates these trends. It 
is not possible to accurately calculate the number of eggs surplus to 
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domestic and export requirements. However, despite an increase in 
domestic consumption (Figure 3.7) surplus egg production has been a 
major problem in the industry and has had a significant impact on 
reducing egg returns. Further, export prices are lower than domestic 
prices (BAE 1980, AEB 1985). Low export prices have helped to reduce 
returns to producers. Although returns to producers rose after the 
mid-1970's, when these returns are deflated they are still not as high 
as returns in the 1950's (AEB 1985). 
(Mallam n.d.) has analysed global and Australian egg market 
trends in some detail. Although the post-war export market 
contracted, egg production increased until the early 1970's after 
which, as a result of hen quotas, it levelled out. This point will be 
returned to in a later section dealing specifically with state 
involvement. During the same time domestic egg consumption remained 
at about 75-85% of total production and in the absence of increased 
exports, a surplus of eggs accumulated. 
In summary, in the post-war years until the early 1970's egg 
farmers experienced falling returns. As farmers are guaranteed a 
return for their product through their state egg boards they have 
responded to this fall by increasing output in order to guarantee an 
adequate income. Production increased and this compounded the problem 
of lowered returns as eggs surplus to local demand were stored or sold 
for uneconomic prices. Since the 1970's returns have improved and 
total egg production has levelled off at 200 million dozen per annum. 
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Farm returns 
A recurrent theme of state sponsored farm management studies is 
that many farmers have faced financial difficulties. For instance, 
during 1957, the BAE and NSW Department of Agriculture undertook a 
joint Poultry Management Study in the Sydney area. The study was 
initiated as a response to a request by the Australian Egg Producers 
Council to provide data for farmers on the factors influencing their 
incomes. Of the 14 farms involved in the study, all of which were 
full-time specialists, five showed a negative return to management. 
Grouping the farms into high, medium and low return farms, the average 
return to management for each of these three groups was $6868, $524 
and -$2062 per farm per annum (MacFarlane, Morrell and Rowe 1959). 
At this time the basic wage for men was $1332 per annum (CBCS 1957). 
The Sydney results were not unusual. Farms in the first of the 
Victorian studies in 1954-55 were chosen on a basis of 'probable 
success' (Meadley and Cozens 1955:1). Of the 29 farms in this study, 
seven showed a negative return to capital. A wide range in return to 
capital occurred in the VPFM studies conducted during the rest of the 
decade. 
Data regarding returns to capital were not collected in later 
VPFM studies. However, data on profits (converted to profits per 
layer to reduce the impact of farm size) show a large range within any 
one year. Furthermore this range did not contract over time (Table 3.1) 
79. 
Table 3.1: Range in profits per layer per year. 
Source: VPFM studies. 
Year No. farms Range in profits 
per layer per year 
(cents) 
Magnitude largest 
to smallest 
1954-55 29 20-257 12.9 
1956-57 14 162-384 2.4 
1961-62 10 74-223 3.0 
1969-70 13 138-552 4.0 
1975-76 17 52-724 13.9 
1978-79 17 270-758 2.8 
Note: Hatcheries are excluded. For 1969-70 onwards an 
allowance is made for family labour. 
suggesting that the use or availability of new technology was not 
sufficient to enhance profitability. 
Farmers wanting to change their economic situation could either 
leave the industry, borrow money and increase farm size or adopt new 
management practices and technology. 
(i) Leaving the industry 
In NSW the number of people engaged in poultry farming dropped 
145^  from 4,638 to 3,980 between the census years 1954 and 1961. As a 
comparison, the number of people employed in agriculture (Australia-
wide) dropped by 1% between 1954 and 1961 (CBCS 1954a, 1961). Don 
Syme, NSW President of the Poultry Farmers Association, remarked on 
the situation in his State: 'To-day many producers are selling up and 
getting out of the industry. In all districts empty fowl sheds and 
empty desolate farms indicate their serious plight.' (Anon 1962a:5). 
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Although economics may have been the final reason for many 
farmers leaving the industry, a range of personal factors could also 
have been involved. One study, of an average district in the early 
1960's found that at least 20% of farms had ceased activities because 
of the increasing age of the original owner and the failure of any of 
his family to carry on the farm ('Pertinax' 1965). 
As an indication of farm numbers, in NSW in 1960, the first post-
war year when figures on the composition of farm flock size were 
collected, a total of 9,132 farms carrying 20 or more hens were 
registered. These details are available following state legislation 
requiring registration of layer flocks in excess of 20 hens in NSW 
with the NSW Egg Marketing Board (Anon 1962b). Of the 9,132 farms, 
4,874 or 53% had flocks of less than 151 hens and 72% of farms had 
flocks of 500 or birds (VDA 1962). By November 1965, 5,193 producers 
remained and only 65% had flocks of 500 birds or less (BAE 1970). 
More detailed figures on an Australia-wide basis are available after 
1965 following legislation requiring the levying of hens. Between 
1966-67 and 1982-83, about 85% of poultry farms disappeared (Table 
3.2) . 
(ii) Increasing size 
The decline in farm numbers has been most marked for the smaller 
farms. Between 1966-67 and 1982-83 the number of farms carrying 
1,000 birds or less fell by 91%. This suggests that small-scale 
poultry farming carried out in conjunction with other activities has 
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Table 3.2: Number of farms by flock size - Australia 
Source: The Parliament of the Commonwealth of Australia 
1983 (and previous issues). 
Year Up to 1,000 
birds 
1,001-
2,000 
2,001-
5,000 
5,001-
10,000 
10,001-
20,000 
>20,000 Total 
1966-67 12,029 1,209 969 243 53 16 14,519 
67-68 10,308 1,072 989 300 63 16 12,748 
68-69 8,688 972 993 310 82 29 11,074 
69-70 7,568 862 1,006 352 116 44 9,948 
70-71 6,534 789 980 423 132 54 8,912 
71-72 5,974 682 842 422 163 67 8,150 
72-73 5,179 519 777 388 176 76 7 ,115 
73-74 4,200 424 664 379 171 75 5,913 
74-75 3,483 341 632 390 166 95 5, 107 
75-76 2,786 309 567 352 165 88 4,267 
76-77 2,316 291 495 367 169 92 3,730 
77-78 2,029 242 476 360 162 96 3,370 
78-79 1,899 245 466 320 156 96 3,185 
79-80 1,627 209 396 310 161 91 2,797 
80-81 1,433 189 401 315 156 88 2,586 
81-82 1,221 171 439 265 151 91 2,346 
82-83 1,109 181 385 264 152 92 2,188 
Note: Data taken to approximately the midpoint of the season. 
After 1978-79, excludes A C T . 
become less common. During this time there was an overall increase in 
the number of farms carrying 10,000 or more birds, indicating that 
some farmers have simply increased the size of their operations and 
become specialist producers (Table 3.2). 
As emphasised by the 1957 Sydney Poultry Management Study 
(MacFarlane et al. 1959), because returns on each layer were small, 
total flock size had to be sufficiently large to provide an adequate 
net income and reduce the burden of expenses such as equipment, labour 
and feed. As profits per bird fell, in real terms, between the mid-
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1950's and mid-1970's, the farm size needed to make an adequate return 
has increased. The VPFM Study conducted in 1960-61 (White 1961) 
estimated that to be a success a one man poultry farm would have to 
carry 1,500-2,000 layers involving a capital outlay of $16,000. 
Twenty years later, the NSW Department of Agriculture (1980) noted 
that one man required a laying flock of 7,000-10,000 birds for a full-
time occupation and living. To give an indication of capital 
investment, using South Australian data collected in 1982, the average 
capital investment per farm was $271,000 (SADA 1983). As indicated in 
Figure 3.4, capital investment per layer has declined (using deflated 
data). This decline however is offset by the fact that more birds are 
needed to generate an adequate income. When the figures in the above 
example are deflated, in 1960-61 $18,000 was needed for capital 
investment; in 1982, the average capital investment was $78,000. This 
means that an important barrier for entering (or remaining in) the 
industry became one of scale. 
The general trend of falling profits per bird was accompanied by 
a considerable variation in profitability between years, suggesting a 
high degree of economic uncertainty within the industry. According to 
the VPFM Study conducted in 1963-64 (Cozens and White 1964) this meant 
that not only did a farm have to be Jarge enough to make a profit, but 
it had to be large enough to ensure a profit even in years of low 
returns. 
Despite the general trend of smaller farmers to either leave the 
industry or increase the size of their operations, increasing size did 
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not ensure success. This was demonstrated in the 1957 Sydney Poultry 
Management Study (MacFarlane et al. 1959); while there was a general 
trend for higher returns on larger farms, a few small farms achieved a 
higher rate of return than larger farms. Significantly the study 
stressed that the most successful farmers were those who managed their 
farms well and this was not always possible where expansion over-
reached the resources available. In other words, while size could be 
used to increase total returns, increasing farm size was not 
necessarily the best management decision. 
Costs of Production 
The VPFM studies have repeatedly underscored the two major cost 
items of production as feed and labour. These two costs bear closer 
consideration. 
(a) Feed costs 
Using deflated prices, the cost of feed ingredients has declined. 
Data show that between 1954-55 and 1979-80 the deflated price of feed 
ingredients fell from an average of 9.5c to 5.4c per kg. These 
figures, however, differ considerably between farms. For example, in 
the 1954-55 study (Meadley and Cozens 1955), on the 12 farms keeping 
adequate records feed costs varied from 5.1c to 7.3c per kg. On a 
1,000 layer farm such a difference in price could lead to a difference 
in feed costs of $1300 over one year, a sum that was greater than the 
total profits on seven of the 29 farms in the 1954-55 study. Feed 
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costs were critical to the extent that a price variation as small as 
1.1c per kg could mean the difference between the success and failure 
of a farm. 
The price of feed varied both between and within districts, and 
was also dependent on bulk buying. Bulk buying, with its associated 
lower costs per kilo gave larger farms (or in the case of Bendigo 
where the local poultry farmer organisation bought in bulk for its 
cooperative members, members of larger units), an advantage over 
smaller economic units (Meadley and Cozens 1955). 
There was also a difference in price between home mixed and 
bought feeds, with proprietary feeds being generally more expensive 
than home mixed mashes, depending on what went into the mash. This 
difference in price did not mean that home mixing provided the most 
economical feeding. A mainland Australian survey conducted by the BAE 
in 1953-54 (BAE 1955) found that many farmers were paying high prices 
to obtain supplies for farm mixing and suggested that the time may be 
approaching when the use of manufactured mashes would be more 
profitable than the use of farm-mixed mashes. In addition, the study 
found excessive labour costs associated with home mixing on some farms 
and not enough use being made of lower-priced substitute grains for 
wheat. Moreover, 55% of farms used home mixed mash only, the farmers 
claiming that it was cheaper and more reliable. 
Despite initial farmer preference for home-mixed feed, the 
production of manufactured feeds increased from a by-product of flour 
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milling to an industry in its own right, with a federal organisation 
to represent stock feed manufacturers. In 1950-51 total Australian 
production of manufactured feeds was 142,000 tonnes. In just seven 
years (1957-58) this figure had increased over three and a half times 
to 528,000 tonnes and the number of factories engaged in manufacturing 
feeds had risen from 79 to 119. This development was particularly 
marked in NSW where over half the factories were located (McCorquodale 
1961, Steele 1961). Just over twenty years later in 1981-82, fodder 
and feed production (except unmilled grains) reached 2.7 million 
tonnes (Australia-wide), half of which was accounted for by poultry 
pellets and crumbles (ABS 1983a). With some fluctuations, wheat has 
continued to be the major grain used for stock feed production with 
about 20-40% of locally consumed wheat being directed into stock feeds 
(Australian Wheat Board 1982). 
Not only has the production of manufactured feeds increased, the 
variety of feedstuffs has also increased so that specific rations can 
be fed to animals at different stages of development. Further, 
particular feed mixes have been formulated to suit specific genetic 
stock. Hazletts (n.d.), for example, in their management guide 
produced in the mid-1980's list the precise range of egg production 
results that can be achieved by using a combination of their genetic 
stock and specific feed mixes. 
As feed costs account for about 60-80% of total farm costs, 
within the industry a widely used indicator of overall profitability 
is the feed-egg price ratio. This ratio is obtained by dividing the 
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price received for a dozen eggs by the cost of a kilogram of feed. On 
a yearly basis, marked fluctuations have occurred in this ratio, 
suggesting substantial instability within the industry. However once 
this data is smoothed (Figure 3.8) it shows a downward shift in 
profitability as a result of egg prices not increasing at a fast 
enough rate to cover feed price increases. 
Sound management decisions relating to feed are not made on the 
cost of ingredients or on-farm labour alone but also on the quality of 
feed ingredients in terms of egg production, or feed conversion 
ratios. For example, in the VPFM Study conducted in 1956-57 (Farm 
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Figure 3.8: Feed-egg price ratio. 
Source: VPFM studies. 
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Survey Branch 1957) feed costs per dozen eggs varied by 8.3c; from 
16.3c to 24.6c. For the same year, returns per dozen eggs averaged 
over all grades were 38.3c. In other words, in order to maximise 
profits, it is necessary to feed a ration which will maximise feed 
conversion rates while minimising the cost of feed ingredients. 
The general impression given from the earlier VPFM studies is 
that few farmers systematically made such detailed calculations. 
Firstly, few farmers kept comprehensive records. Of the 150 farmers 
visited in the first of the Victorian studies in 1954-55 (Meadley and 
Cozens 1955), only 29 had reasonably complete figures that could be 
used for the study. Later studies, all of them much smaller, were 
based on those farms prepared to keep detailed records. Secondly, 
detailed information was not always available. For example, the VPFM 
Study conducted in 1959-60 (Cozens and White 1960) noted that it was 
difficult to compare home-mixed mashes and proprietary feeds because 
the energy content of the latter was mostly unknown. Experimental 
work was being carried out at the state funded Werribee Research 
Centre to remedy this situation. This lack of information indicates 
that management decisions were being made under conditions of 
imperfect knowledge and uncertainty (conditions which apply to other 
management decisions as well). 
Imperfect knowledge and uncertainty have continued to be factors 
affecting decision-making. In the VPFM Study conducted in 1970-71 
(Turnbull 1971), feed cost per dozen eggs ranged from 8.9c to 15.9c. 
The study noted that a difference of 5c per dozen could increase costs 
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by $50 for e v e r y 1,000 d o z e n eggs p r o d u c e d y e t v a r i a t i o n s of t h i s 
o r d e r a p p e a r e d in the s t u d y each y e a r . Of the 12 f a r m s in the 1 9 7 0 - 7 1 
s t u d y , seven u s e d m a s h m i x e d on the f a r m , four u s e d m a s h or w h e a t in 
c o m b i n a t i o n w i t h p r o p r i e t a r y feed and o n l y one used p r o p r i e t a r y f e e d 
a l o n e . T h e h i g h e s t and l o w e s t feed c o s t s per d o z e n w e r e r e c o r d e d on 
f a r m s u s i n g m a s h o n l y i n d i c a t i n g no c l e a r a d v a n t a g e to be g a i n e d from 
the u s e of e i t h e r feed type per se. In the f i n a l s t u d y of the V P F M 
s e r i e s , in 1 9 7 9 - 8 0 , the trend t o w a r d s an i n c r e a s e d r e l i a n c e on 
p r e m i x e d food is a p p a r e n t . Of the 12 farms in the s t u d y , n i n e u s e d 
r e a d y - m i x e d f e e d and o n l y three u s e d f a r m - m i x e d f e e d . D e s p i t e this 
r e l i a n c e on r e a d y m i x e d f e e d , feed c o s t s per d o z e n eggs ranged from 
31c to 4 4 c s u g g e s t i n g that ready m i x e d feed did not r e d u c e 
u n c e r t a i n t y . 
(b) L a b o u r c o s t s 
L a b o u r c o s t s , w h i c h c o n t r i b u t e a b o u t 1 0 - 1 5 % of t o t a l c o s t s (VPFM 
s t u d i e s 1 9 5 4 - 5 5 to 1 9 7 9 - 8 0 ) h a v e risen s i g n i f i c a n t l y since the 1950's 
both in a c t u a l and d e f l a t e d t e r m s (which are b r a c k e t e d ) . In 1 9 5 0 , the 
b a s i c w a g e for men a v e r a g e d over the six s t a t e c a p i t a l s w a s $ 1 6 . 2 0 
( $ 3 0 . 1 1 ) per w e e k . By 1 9 6 1 , it had risen to $ 2 8 . 8 0 ($32.14) (CBCS 
1 9 5 7 , 1 9 6 3 ) . T h e a w a r d for p o u l t r y w o r k e r s is m a d e on a s t a t e b a s i s 
and w o r k e r s a r e u n i o n i s e d t h r o u g h the A W U . In NSW the r e l e v a n t a w a r d 
is the Poultry Farm Employees A w a r d . In 1966 the a w a r d m a d e by 
r e f e r e n c e to the b a s i c w a g e w a s $ 3 1 . 5 0 per w e e k for men and $ 2 3 . 6 0 per 
w e e k for w o m e n (NSW D e p a r t m e n t of L a b o u r and I n d u s t r y 1 9 6 6 ) . In 1983 
the a w a r d w a s $ 2 0 8 . 1 0 ($50.32) for a g e n e r a l h a n d and $ 2 1 6 ( $ 5 2 . 2 4 ) 
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for a stock hand per week (NSW Department of Industrial Relations 
1983). Union Involvement appears to be low; in NSW in mid-1985 only 
835 poultry employees belonged to the AWU, this number representing a 
small percentage of the total industry population (Riddell 1985 pers. 
comm.). 
A recent survey by the SADA (1983) has examined labour issues in 
some detail. The survey found that labour used for egg collecting, 
cleaning and packing was generally supplied by casual workers. These 
tasks, together with maintaining the birds and supervision were 
assumed to be seven day a week tasks hence requiring overtime. 
However, responses from the survey suggested a flat rate of $5.50 per 
hour, or just under award, was more likely to be the rate on family 
farms as opposed to large completely commercial farms where the award 
wage was paid. 
To partly compensate for the increase in labour costs, there is 
some evidence of increased employment of women who, until 1974 
were paid only 15% of the male basic wage. Using NSW census data 
(CBCS 1954a, 1961), out of an 'industry population' of 4638 in 1954, 
13.8% were women; in 1961, the 'industry population' had fallen to 
3,980 but 20.5% were women. 
While many of the earlier farms were able to rely solely on 
family labour by virtue of their size, as farm size increased, hired 
labour became more of a necessity. The VPFM studies show that in 
1956-57 50% of poultry farmers used hired labour; in 1966-67 this 
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figure had risen to 88%. In 1976-77 it was 86% (Farm Survey Research 
Branch 1957, White 1967, Evans 1977). 
While the use of hired labour has increased, there is also some 
evidence to suggest that use of on-farm family labour, while varying 
considerably between farms, has decreased. In the initial study by 
Meadley and Cozens (1955), the value of family labour (as opposed to 
operator's labour) varied from nil to $1000 per year. Of the 17 farms 
employing hired labour, a third made no use of family labour. By 
1969-70, 57% of farms employing hired labour made no use of family 
labour (White 1970). As the use of non-family labour increased it 
became more important to adopt management and technologies aimed at 
reducing labour. 
Two aspects of labour are involved. Firstly as the cost of 
labour increased, there were economic incentives to reduce this cost. 
Secondly, hired labour was undoubtedly less reliable than the labour 
of an owner (and probably the family). Incentives to reduce reliance 
on less reliable labour would also have existed. 
For even a small capital expenditure substantial economies in 
labour could be achieved and there is evidence on newer farms of 
systematic planning to decrease labour costs. For example, the 1957 
Sydney Poultry Management Study found 'that the output obtained from 
each /.lOO [$200] spent on labour and equipment on the most profitable 
farms was substantially greater than on the medium return farms and at 
least double the output obtained from those items on the low return 
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farms' (de Wit 1961: 97). The study noted that there was scope for 
alteration to old structures (as a less expensive alternative to 
investing in new equipment) and alteration to job arrangements to save 
time. 
Furthermore, a number of smaller and often inexpensive changes 
are possible, particularly to cut down on double handling, and on 
travelling, which consumes the greatest amount of time. For 
example, a trolley may be used to carry maximum amounts on each 
trip; layouts of nests and feed hoppers can be adjusted so that 
movements on jobs are continuous, and one job ends where the next 
commences... (de Wit 1961:97). 
The VPFM Study conducted in 1958-59 analysed the labour 
requirements of two farms (Table 3.3). Clearly egg handling and 
feeding were the two single most time consuming tasks. 
Table 3.3: Farm labour requirements 
Data refers to percentage of time involved in specific 
activities. 
Source: Cozens, Meadley and White (1959) 
Farm A Farm B 
Feeding 21 32 
Dealing with eggs 59 55 
Other 20 13 
The labour requirements per layer have decreased considerably 
over the last 30 years demonstrating increased substitution of capital 
for labour. A BAE study conducted in 1950 set the standard of 
efficiency at 1,000 layers for each 'male unit of labour' (BAE 
1951:3). The increase in the number of birds that can be managed per 
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labour unit can be directly attributed to management decisions to 
reduce labour and the use of labour saving technology. Unfortunately 
there is insufficient data to allow comparison of the labour costs of 
open range farms with more intensive farms. Although fragmentary, 
there is sufficient data available through the VPFM studies for cages 
and deep litter farms to indicate trends in labour requirements. 
Earlier data in particular must be treated with some caution as some 
farmers engaged in side-line activities which reduced the time spent 
on layers. Time spent on other activities was not deducted from layer 
labour requirements and hence earlier labour requirements may be 
overstated. 
Beginning with the initial Victorian study (Meadley and Cozens 
1955) in 1954-55, for both cage and deep litter farms just under 1,000 
birds could be farmed per labour unit. During the remainder of the 
1950's there was little or no difference between the labour 
requirements of deep litter and cage farms. However, by the late 
1960's, about 4,000-6,000 layers could be handled by a cage farmer, 
but only 1,500-2,500 by a deep litter farmer. In 1975-76, the final 
year in which labour requirements can be compared, cage farms averaged 
4,500 layers per labour unit and deep litter farms 2,400 layers. In 
later years, unlike earlier years, there was less overlap in labour 
requirements for the two management systems (Figure 3.9). In 1954-55 
for example the number of layers managed per labour unit by a deep 
litter farmer ranged from 413 to 1,300. The equivalent range for 
layers in cages occurred within these extremes (788 to 929). By 1975-
76, the ranges for deep litter and cage farmers were 2,178 to 2,718 
and 2,074 to 11,583 layers. 
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Figure 3.9: Labour requirements on deep litter and cage farms; number 
of hens managed by one labour unit. 
Source: VPFM studies. 
Note: Early data was provided in the form of number of hours of 
labour required per layer per year. This was converted to 
number of layers managed by one labour unit using a conversion 
factor of a 50 hour working week. 
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Although cage design has been improved over time, the above data 
tend to suggest that cages alone did not lead to a reduction in the 
labour reqirements per hen nor were there economics due solely to 
scale. This point is brought out clearly in the VPFM Study 1954-
55 (Meadley and Cozens 1955). Two cage farms were in this study. One 
farm averaged 2.8 hours of labour per bird per year, a low labour 
component given the average across the total survey of 3.3 hours. On 
this farm, the cages, egg room and feed room were all under the one 
roof and surfaces were firm so that feed and feed trolleys were easy 
to manoeuvre. In the other cage farm, averaging 3.3 hours of labour 
per layer per year, although the feed and birds were under the one 
roof, surfaces were not firm for easy egg collection and there was no 
mechanical handling of feed or eggs. The more labour efficient of 
these two farms was only a third the size of the less labour 
efficient, so efficencies on the smaller farm could not be attributed 
to possible savings of scale. 
Referring back to Figure 3.9, data collected in the 1950's show 
that cages themselves did not lead to a reduction in the labour 
component compared to deep litter. How then is the difference between 
the two housing systems, apparent in the 1970's to be explained? 
One explanation is that labour-saving technologies were adopted 
more readily on cage farms. Certainly an overall impression gained 
from management studies and poultry journals is that mechanisation 
became more common on layer farms from the late 1960's onwards, this 
coinciding with the increased use of cages. Adoption of mechanisation 
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may have occurred at this time because farmers with the more modern 
cage farms were more willing to invest in automatic devices than deep 
litter farmers, already contemplating a change to cages. Cage farmers 
may also have been more able to improve layout design. That is, they 
may have either had greater access to information, or be more willing 
to consider the benefits of new technology or financially more able to 
modify management. Alternatively in terms of the physical 
opportunities existing for automation cages may have lent themselves 
more readily to automation and other labour saving devices than deep 
litter. Cages are compact and readily lend themselves to automation. 
While automatic feeding and egg collection could be developed for deep 
litter and free range systems, in regard to egg collection, ground 
laid eggs would present technical problems which do not occur with 
cages. A further explanation for the difference in labour 
requirements between cage and deep litter systems is that research may 
have been directed into labour saving devices which were suitable for 
cages but not deep litter systems. That is, research efforts were 
directed into technologies which complemented cage technology rather 
than deep litter technology. 
Automatic systems have been developed for the two aspects of the 
production process requiring the highest labour components: egg 
collection and feeding. Table 3.4 summarises some American work 
indicating the amount of labour that may be saved by mechanising these 
processes. Although automatic feeding devices which are suitable for 
cage, deep litter and range systems have been developed, to date only 
automatic packing and grading is available and fully automatic egg 
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Table 3.4: Effect of Mechanisation on Labour Requirements for Layers 
Source: Nowland (1978a) 
Approx. labour/bird/year 
Amount required yearly 
Saved 
Minutes 
Cages 
Minutes 
Conventional unit (Auto drinkers 1 bird per 
20.2cm wide cage) (1) 53 
Bulk feed Into building (2) 1 52 
Mechanical cart feeder (3) 3.5 48, ,5 
Egg trolley (4) 3 45. .5 
Mechanical manure scrapers with cross conveyors (5) 3.5 42 
Mechanical trough type feeder (6) 3 39 
Mechanical egg collection to row end (7)(8)(9) 4 35 
Mechanical egg collection carried through to egg 
room (10) 2 33 
(1) By use of the mentioned automation 
(2) Compared to opening and emptying sacked feed delivered to shed 
(3) Compared to filling troughs by hand 
(4) Compared to collecting In baskets twice a day 
(5) Compared to hand cleaning with shovel two or three times a year 
(6) Compared to mechanical cart feeder 
(7) Compared to egg trolley 
(8) Not Including repair time 
(9) Flat deck cage system 
(10) Compared to collecting on ends of row 
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collection Is commercially available only in conjunction with cages. 
In both deep litter and open range systems hens are free to lay in 
either the nests or on the ground. The collection of both nest and 
ground laid eggs is time-consuming and ground eggs may often be dirty 
and hence lower in quality. Alec Schembri, an open range farmer near 
Sydney, for instance, claims that he spends about nine hours a day 
manually collecting eggs, making this task the most time consuming on 
his farm (Schembri 1984 pers. comm.) . His nest boxes, constructed in 
small compact units would lend themselves readily to automation. 
In terms of cleaning, high rise sheds with their slatted floors 
allowing wastes to accumulate underneath have led to a reduction in 
labour requirements (Chaseling 1977). Such sheds are possible with 
cages or slats. Chaseling (1977) has estimated that using a high 
rise, automatic shed (which saves labour because stocking density can 
be increased by 30% in most cases) a farmer could manage 60,000 
layers. As a comparison, the Parkwood layer farm, a company farm, at 
Canberra uses a fully automatic system (of feeding, egg collection and 
environment control). In 1984, carrying 200,000 layers, Parkwood 
employed 55 people. Only 10 of these were directly involved with the 
birds giving a ratio of 20,000 birds per worker (Voestermans 1984 
pers. comm.) . 
(c) Capital costs 
Poultry farms have traditionally been located on the urban 
fringe. As city areas have expanded, rising land prices have both 
forced and enabled farmers to relocate further out. 
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The effects of urban spread were already apparent in the VPFM 
1954-55 Victorian study (Meadley and Cozens 1955), where it was noted 
that since the war there had been a sharp upward movement of land 
prices and a rapid spread of residential suburbs into poultry farming 
areas. This meant higher municipal ratings and the study expected 
that farmers would sell up as suburbia encroached. The study noted 
that the return from the sales of a farm could be used to relocate 
further out and replace badly laid-out farms with modern well designed 
farms. The study also noted a substantial difference in stocking rate 
between open range farms with about 200 birds per acre and the two 
cage farms with 1,600 and 2,200 birds per acre. The reduction in area 
needed for cage farms became increasingly important as large tracts of 
land became scarce in suitable areas and land prices rose (Nowland 
1978a, Kentwell 1960). 
Poultry farmers have faced pressure from planning authorities 
worried about flies, odour and noise. This pressure has led to better 
management, new housing design and relocation (Stanhope 1976). Urban 
sprawl could also be a factor leading to a hesitation by some farmers 
to adopt new technologies if they were uncertain about remaining where 
they were; further, continued occupation and land speculation may have 
taken some of the economic pressure off poultry farming. 
The movement away from prime real estate to country areas enabled 
farmers to invest in more expensive buildings and equipment. For 
example, Russell Turner moved from Annangrove near Sydney to Cargo 
near Orange after municipal reclassification of his original property. 
From the sale of the family's five acres at Annangrove he was able to 
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p u r c h a s e 500 a c r e s and f i n a n c e the b u i l d i n g of s o m e of the f i r s t h i g h -
r i s e p o u l t r y s h e d s to be b u i l t in N S W (Clark 1 9 8 0 ) . 
A s n o t e d p r e v i o u s l y , s i n c e the 1 9 5 0 ' s , the a v e r a g e c a p i t a l 
i n v e s t m e n t on l a y e r f a r m s h a s i n c r e a s e d . W h i l e p a r t of this i n c r e a s e 
can be a t t r i b u t e d to an i n c r e a s e in s i z e , it is a l s o the f u n c t i o n of a 
s y s t e m a t i c s u b s t i t u t i o n of c a p i t a l for l a b o u r (BAE 1 9 7 4 ) . 
O n e e f f e c t of i n c r e a s e d c a p i t a l i n v e s t m e n t is that p r o d u c e r s a r e 
less w i l l i n g or a b l e to m o v e in and out of the i n d u s t r y . T h e i r 
f l e x i b i l i t y m a y be f u r t h e r r e d u c e d if they h a v e d e b t s to s e r v i c e . 
In the late 1 9 6 0 ' s t o t a l c a p i t a l i s a t i o n for the a v e r a g e A u s t r a l i a n 
c o m m e r c i a l e g g p r o d u c e r was a b o u t $ 3 8 , 0 0 0 . In J u n e 1970 a v e r a g e farm 
i n d e b t e d n e s s a m o u n t e d to $ 5 , 3 6 0 . N e a r l y half of all e g g p r o d u c e r s 
w e r e c o m p l e t e l y d e b t f r e e , a q u a r t e r owed up to $ 6 , 0 0 0 , a n o t h e r 
q u a r t e r b e t w e e n $ 6 , 0 0 0 and $ 3 0 , 0 0 0 and o n l y 3% owed m o r e than $ 3 0 , 0 0 0 
(BAE 1 9 7 4 ) . 
E s p e c i a l l y w h e n i n d e b t e d , t h e r e w a s an i n c e n t i v e for f a r m e r s to 
c o n t i n u e to p r o d u c e e g g s d e s p i t e low r e t u r n s r a t h e r than h a v e idle 
c a p i t a l e q u i p m e n t . T h i s a p p e a r s to h a v e h a p p e n e d ; in the e a r l y 1 9 7 0 ' s 
n e t r e t u r n s w e r e a t a 20 y e a r l o w , but total egg p r o d u c t i o n i n c r e a s e d 
(Todd 1 9 7 3 ) . 
I n c r e a s i n g d e n s i t y e n a b l e s f a r m e r s to r e d u c e the i m p a c t of 
c a p i t a l c o s t s . Of the little c o m p a r a t i v e d a t a a v a i l a b l e , that of the 
V P F M s t u d i e s for ' s t a n d a r d ' d e e p l i t t e r f a r m s s h o w e d an i n c r e a s e in 
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layer density from 0.23m2 to 0.37m2 per bird, between 1954-55 and 
1968-69 (when the 'standard' farm results were discontinued). As 
noted previously, caged birds also became confined at increasing 
densities. The impetus for this trend came from both cage 
manufacturers, who designed for increased density, and farmers. For 
instance, in a Sydney Poultry Management Study conducted in the early 
1960's a farmer was complimented for his innovation of putting three 
hens into a cage which had been designed for two (Elston 1967). While 
density has been increased in order to reduce capital costs, increased 
density has also been made possible through the use of new housing 
technology (such as controlled environment shedding) which itself has 
in turn added to capital cost. Overall, however as indicated in 
Figure 3.4, the available evidence shows that capital costs per layer 
have been reduced; in other words increased capital investment has 
been offset by density. 
The decision to invest in new technology is not always straight-
forward. For example, when cage farms first made their appearance in 
the 1950's the profits made on these farms were not necessarily 
greater than those to be made on deep litter or range farms. 
Unfortunately the sample numbers are small and hence not statistically 
significant, however, they do illustrate this point. 
In the Victorian study conducted in 1954-55 (Meadley and Cozens 
1955), the highest return to capital for the whole of the study 
occurred on one of the cage farms (22.2%). Return to capital on the 
other cage farm was only 0.6%, owing largely to the owner's 
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inclination not to fill the cages to capacity. Of the 19 deep litter 
farms with a positive return to capital (six had negative returns), 
returns ranged from 0.3^ to 16.3^. Of the two open range farms only 
one returned a positive return to capital In other words 
technology alone did not increase profitability. Particularly because 
of the uncertainty involved in poultry farming, any decision to invest 
capital and modernise required motivation and risk-taking. As the 
adoption of cages involved an increased capital outlay but did not 
ensure increased profitability the hesitation on the behalf of many 
farmers to adopt is understandable. The adoption of cages also 
involved a risk associated with new management problems such as 
changing nutritional requirements and disease patterns. Some of these 
factors are discussed in a later chapter. The decision to adopt could 
also be influenced by a variety of personal factors, such as age 
structure of the family, and preference for a certain lifestyle. 
Schembri, for instance, now an open range farmer was once a cage 
farmer. With a grown-up family not wanting to continue in poultry 
farming and he himself getting older, when his cages needed replacing, 
rather than invest in new ones Schembri eliminated his cages 
altogether. Now past retirement age, he did not consider that he 
would recoup a new investment in cages in his lifetime (Schembri 1984 
pers. comm.). Finally, the decision to adopt new technology was 
dependent upon access to capital. 
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Cost Comparison of Egg Production Systems 
British data show that production costs are lowest in cages. 
Deep litter systems offer the most competitive alternative to cages 
and there is a definite trend towards increased costs with the more 
extensive systems, the dearest being free range. Increased production 
costs are mainly a result of higher labour costs, lowered egg 
production, additional land rental and tractor running costs and extra 
fixed capital investment (Great Britain, Ministry for Agriculture, 
Fisheries and Food, ADAS Farm Animal Welfare Group 1980). This degree 
of detail is not available for Australia and although it is probable 
that similar trends occur, care must be taken when translating 
overseas research into Australian conditions. The results of a recent 
Australian study by Drake (1982) which compares costs in flat deck 
cages and deep litter are summarised in Table 3.5. Deep litter costs 
are more than those for cages. 
Table 3.5: Comparative Cost of Production per Layer using 
Different Management Systems 
Source: Drake (1982) 
Note: For automatic feeding and manual egg collection 
Flat deck cages Deep litter 
Item cost ($) % cost ($) Sj 
Pullets 3.50 23 3.50 21 
Feed 8.20 54 8.20 50 
Depreciation 1.67 11 1-65 10 
Miscellaneous 0.80 5 0.90 5 
Labour 1.14 7 2.28 14 
$15.31 100% $16.53 100% 
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THE STATE, MARKETING ORGANISATIONS AND FARMER GROUPS 
In the previous sections state activity has been referred to 
briefly in the form of research (farm management studies, financial 
surveys and research into new technology) and extension activity. 
This section deals with state intervention in marketing arrangements, 
which has occurred through state marketing boards, and the activities 
of farmer groups. 
Commonwealth control over the production and marketing of eggs 
terminated in 1947 and since this time local marketing and price 
stabilisation has been carried out by the State Egg Boards. The 
Australian Egg Board is responsible for export sales (CBCS 1951, AEB 
1985) . 
Eggs sold on the domestic market return a higher price than 
those sold on the export market. After the loss of the British export 
market and the failure to replace it (BAE 1980), competition 
(including that between states) for export markets increased, a 
surplus of eggs accumulated and returns to farmers dropped (Anon 
1962c, Rempt 1977, AEB 1985). 
During the 1950's and early 1960's, to equalise returns on eggs 
sold on the export market, all producers selling through their 
respective state boards were charged a levy on each dozen eggs sold. 
Evasion of the levy, chiefly through interstate trading, was 
widespread and as such a contributing factor to the rising cost of 
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the levy to those farmers selling through their state boards (Anon 
1960a, Anon 1962b). 
In 1957, the Egg Producers Council applied for Government 
assistance, and, as a result, talks between farmers and state 
officials about a stabJlisation scheme were initiated (Anon 1957, The 
Poultry Farmer passim). The Minister for Primary Industry, William 
McMahon, commissioned three specialists to report on developments in 
the technically more sophisticated American industry (Mallam n.d.) 
and a number of state funded research projects were initiated. 
Further representations, accompanied by increasing militancy, 
were made to the state by the farmers in the early 1960's. The 
farmers demanded substantial changes in marketing policies, the egg 
levy and egg returns (Anon 1962d). A major problem was that eggs in 
excess of domestic market consumption were sold at unprofitable 
prices on the export market, reducing farmers' returns (Anon 1962e, 
Anon 1974b). 
As a result of the mainland state egg boards meeting with their 
respective Ministers of Agriculture, asking for assistance and being 
told there would be no state assistance until they had achieved more 
organisation within the industry, the Council of Egg Marketing 
Authorities of Australia (CEMAA) was formed. Its aim was to enable 
the egg industry to act as a unified whole, with state boards 
cooperating in egg marketing, sharing the cost of disposal of egg 
surpluses and evening-out returns to producers. Twenty-six of the 39 
105. 
C E M A A m e m b e r s w e r e e g g p r o d u c e r s ( P a r l i a m e n t of the C o m m o n w e a l t h of 
A u s t r a l i a 1 9 6 6 ) . 
T h e C E M A A p r o p o s e d a s t a b i l i s a t i o n s c h e m e w h i c h s u g g e s t e d t h a t 
a l l p r o d u c e r s p a y a levy on t h e i r b i r d s r a t h e r than t h e i r e g g s . T h i s 
l e v y w a s to e q u a l i s e e x p o r t l o s s e s and s u p p o r t r e s e a r c h to i n c r e a s e 
e f f i c i e n c y in the i n d u s t r y ( P a r l i a m e n t of the C o m m o n w e a l t h of 
A u s t r a l i a 1 9 6 6 ) . T h i s s c h e m e b e c a m e k n o w n as the C E M A p l a n and w a s 
e n a c t e d in C o m m o n w e a l t h l e g i s l a t i o n t h r o u g h the Poultry Industry 
Levy Act 1 9 6 5 , the Poultry Industry Levy Collect ion Act 1 9 6 5 , and the 
Poultry Industry Assistance Act 1 9 6 5 . 
T h e p u r p o s e of l e v y i n g h e n s r a t h e r than e g g s w a s to e n c o u r a g e 
p r o d u c e r s to sell t h r o u g h their r e s p e c t i v e s t a t e e g g b o a r d s , h e n c e 
c r e a t i n g m o r e s t a b i l i t y w i t h i n the i n d u s t r y . H o w e v e r , the 
l e g i s l a t i o n a l s o p o t e n t i a l l y c r e a t e d a s u b t l e s h i f t in t e r m s of the 
e m p h a s i s p l a c e d on a c h i e v i n g p r o f i t a b i l i t y . W h e n e g g s w e r e l e v i e d , 
t h e r e was an i n c e n t i v e to r e d u c e c o s t s per egg by m a n i p u l a t i n g s u c h 
f a c t o r s as feed c o n v e r s i o n r a t i o s and feed c o s t s ; w i t h t h e h e n l e v y , 
the i m p e t u s was to r e d u c e c o s t s per h e n . 
A l t h o u g h t h e r e w a s no s u b s t a n t i a l i n c r e a s e in the e g g o u t p u t p e r 
h e n per y e a r d u r i n g the 1 9 6 0 ' s there was a s u b s t a n t i a l s h i f t in the 
m a n a g e m e n t of l a y e r s . T h i s w a s r e l a t e d to the a g e c o m p o s i t i o n of 
layer f l o c k s . P u l l e t s , or h e n s in their f i r s t y e a r of l a y , r e a c h a 
m a x i m u m r a t e of p r o d u c t i o n a f t e r w h i c h they m o u l t and then c o n t i n u e 
to lay a t a lower r a t e . M a n y f a r m e r s k e p t a c o m b i n a t i o n of p u l l e t s 
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and older hens. While older hens had a lower rate of lay their use 
meant that there was no need to reinvest in younger birds. After the 
hen levy was introduced second year hens, with their lower rate of 
lay, became less profitable than before. As a result, farm management 
shifted and the percentage of pullets in farm flocks increased (Table 
3.6) . 
Table 3.6: Percentage of pullets In layer flocks 
Source: Cozens and White (1964), White 
and Cozens (1965, 1966), White 
(1967) 
Year Percentage of pullets 
1963-64 82 
1964-65 83 
1965-66 90 
1966-67 88 
The irony of the all-pullet flock where birds were routinely 
disposed of after laying for 12 months in what was essentially an all-
in, all-out system was that there was now no longer a need to observe 
birds closely in order to cull unproductive individuals. Thus, 
although the levy shifted emphasis to the hen, the individual bird, as 
a productive unit became less important and emphasis was shifted to 
the much larger laying flock as a whole. 
The ending of individual monitoring and culling has reduced 
labour rquirements. Capital costs per bird have also been reduced: 
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cages can be used to fuller advantage because the flow through of 
birds is more predictable and there is no unproductive period during 
the moult. In addition there has been a reduction of those diseases 
relying on the proximity of different age cohorts for transmission 
(Nowland 1978a, Chaseling 1977). 
While the levies were responsible for reducing competition 
between producers and states, they did not reduce output. Total 
Australia-wide output actually increased (Figure 3.7) with the result 
that returns to farmers per dozen eggs decreased; in the first three 
years of the operation of the acts 1965-66 to 1967-68, the average 
gross return over all grades to Australian producers dropped from 
47.2c to 42.9c per dozen2 (AEB 1985). While production rose, the 
export market experienced a slump, with Britain joining the EEC and 
Japan, our largest customer at the time, aiming for self-sufficiency. 
The stockpile of eggs increased, as did storage costs (Nowland 1978a). 
Many farmers experienced severe economic hardship. A BAE study of 
the layer industry found that in 1968-69 about half the producers in 
all states ( one—third in Western Australia) received a negative return 
to capital (land value was not included) and management (BAE 1974). 
The Federal Government intervened shortly afterwards in 1972 with a 
grant of $750,000 to the egg industry to sustain producer returns 
while surplus stocks of egg pulp were being cleared (BAE 1974). 
2. The 1965-66 figure excludes Tasmania. 
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Poultry farmers also sought government intervention to reduce 
production. Initially, draft legislation for the industry as a whole 
was drawn up in NSW by a sub-committee of the Poultry Advisory Board. 
This board included producer organisations and departmental 
officers. When it was introduced to Parliament in 1971, the Bill for 
the Egg Industry Stabilisation Act received support from both 
Government and Opposition. After the passage of the Bill producers, 
who had power to veto the Act, then had a poll to determine if there 
was popular support for the Act. Ninety-three percent of formal 
voters were in favour of the quota scheme (Anon 1978b) and on the 
basis of this positive producer response quota legislation 
proceeded. 
As a result of the NSW action, all states decided to implement 
quotas and the Australian flock size was set at just under 13 million 
hens. Quota operation began in 1975-76 (BAE 1977). Each farmer was 
allocated a quota and this quota, which had a marketable value 
attached to it, was transferable between producers providing the 
maximum flock size limits^ were adhered to. Flock size limits were 
set specifically to protect the family farm unit and discourage the 
entry of foreign-owned companies (Anon 1973a). 
3. These limits were set at 250,000 birds, NSW; 150,000, Victoria; 
50,000, SA. (Egg Industry Stabilisation Act 1971 (NSW), Egg 
Industry Stabilisation Act 1973 (SA), Egg Industry Stabilisation 
Act 1973 (Vict.)). 
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The introduction of quotas (and subsequent quota reductions) 
brought criticism from some of the farmers they were intended to 
protect. Some farmers reacted against what they considered to be 
excessive state control. 'They're taking away a basic human right -
the right to produce food' said Marian Tebbutt (1983 pers. comm.). 
The irony for such farmers is that regulation in the egg industry 
stems back to 1927 when NSW set up a producer dominated board to 
protect farmers from merchants. For Martin Tebbutt (Marian's husband) 
of the Poultry Farmers' Defence Committee 'the whole intention of the 
1927 legislation has been reversed and instead of protecting us, it is 
strangling us' (Macken 1982:11). In October 1985 Martin Tebbutt went 
to jail after refusing to pay $35,000 in back levies to the NSW Egg 
Corporation (Anon 1985b). 
Smaller farmers have also argued that they cannot afford levies 
and quotas. According to Martin Tebbutt, 'For a new farmer the hen 
quota costs more than the hens, the equipment, the sheds and the 
overheads combined'. He calculated that a farm would have to have 
10,000 hens costing $150,000 in quotas before it started making money 
(Macken 1982: 11). For some smaller farmers though, already in 
financial difficulties and contemplating an exit from the industry, 
quota allocation gave them a saleable commodity and hence the 
opportunity to leave gracefully. 
In contrast, some of the larger farmers argued that state 
intervention penalised large efficient farms by preventing increased 
efficiency through economies of scale (Anon 1978c). However, with 
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access to sufficient capital such farmers (or corporate concerns) were 
free to buy quotas and, as evidenced by the increase in farm numbers 
in the over 20,000 layer category (Table 3.2), large farmers did just 
this. 
In terms of technology, the quota system, by restricting the 
number of hens a farmer could keep, added an incentive to produce a 
greater output from each individual hen. As can be seen from Graph 
3.6, production per layer which during the 1960's had remained fairly 
stable at 200-210 eggs per year suddenly rose to 260 eggs per year by 
1980. This increase reflects a considerable redirection of research 
resources into the area of productivity. These technical developments 
were of such magnitude that the original quota allocations have been 
reduced several times in order to compensate for increased output. 
This reduction illustrates quite clearly the interactive process 
occurring between the adoption of new technology and the political 
process. 
In addition it has been suggested there is some evidence that the 
keeping of hens in less cramped conditions was factor involved in 
hen productivity rising quickly in WA after the introduction of quotas 
(Beck 1975). In 1974-75, 39.3% more eggs were produced than in 
1969-70 but layer numbers in this period rose by only 3.6% (Morris 
1976). As a comparison, using VPFM Study data, productivity as judged 
by egg production (Figure 3.1) during this time rose by only 8% 
suggesting that the WA increases are more than a simple function of 
increases in flock size and productivity. 
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BUSINESS ORGANISATIONS 
Most layer farms are owned by family partnerships or sole 
operators but corporate involvement occurs at all stages of the 
production process. Direct company ownership of commercial egg 
producing farms, although small, is increasing; in 1974-75, company 
ownership was only 5% but by 1981-82 it was 12% (Table 3.7). So 
although maximum quota limits were designed to keep out companies, the 
cost of establishing a farm, together with the reality that for 
specialist farmers only large farms gave an adequate income, meant 
that there was a situation which actually favoured companies. This is 
still the case. In NSW, at least, most of the corporate involvement 
with layer farm ownership comes from feed processing and manufacturing 
companies (Sargent 1983). This involvement must be seen in the 
context of an increasing tendency towards a concentrated ownership of 
stock feed mills (Sharpe 1983 pers. comm.). 
Table 3.7: Layer farms - structure of ownership 
Source: ABS (1977a, 1979, 1983b) 
Year Sole 
Operator 
Family 
Partner-
ship 
Other 
Partner-
ship 
Private 
Inc. 
Company 
Public 
Inc. 
Company 
Other Total 
Enterprises 
74-75 611 840 29 72 2 11 1,565 
77-78 398 737 31 91 4 13 1,274 
81-82 223 607 47 121 5 20 1 ,023 
Note: Data not published in this form after 1981-82 
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Although corporate farm ownership is not extensive, other 
arrangements are occurring and the expansion of corporate involvement 
is apparent in boundary spanning functions. By the late 1970's, 
commercial hatcheries supplied about 95% of the chickens used by 
poultry farmers (Nowland 1978a) and 70% of their production was 
supplied by just three companies; Inghams, George Westons and Allied 
Mills (Nankivell 1980). Farm equipment, caging and sheds are also 
produced off the farm as are all manufactured feeds and veterinary 
chemicals. 
Corporate bodies generally have greater access to capital 
intensive technologies than smaller family units and hence corporate 
entry has meant a potential for greater efficiency. For example, 
computers can be used to formulate feed to within set economic and 
nutritional parameters (Nowland 1978a). While such technology has the 
potential to revolutionise feeding it may be available only to those 
farm units with access to sufficient capital. 
SUMMARY 
This chapter has demonstrated the pressures that have influenced 
egg production in Australia in the post-war years. They can be 
summarised in terms of the model deveJoped in Chapter Two which, made 
specific to the layer industry, is presented as Figure 3.10. In this 
diagram the most important channels of influence distinguished in the 
chapter are highlighted. 
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P O L I T I C A L ECONOMY 
1 financial and technological constraints 
2 perception 
Figure 3.10: The Farm and its Environment: the Layer Industry 
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A major influence on farmers has been the state, which has 
complemented farm activities through research and extension work, and 
controlled farm activities through legislation and the establishment 
of marketing structures. It is ironic that farmers acting through 
their farmer groups initially sought increased state intervention in 
their marketing arrangements. Through the imposition of levies and 
quotas farmers are now highly constrained in their activities and many 
farmers are critical of the institutions which they, as a group, have 
created. Corporate involvement in the industry occurs through direct 
farm ownership and ownership of related enterprises. A number of 
small family businesses are important in the supply of genetic stock. 
As increasingly sophisticated technology has been used within the 
industry innovatory activity has either moved off the farm or been 
initiated off the farm, and as a result, most farmers have become 
increasingly reliant on external organisations to supply them with 
housing, pre-mixed feeds, veterinary chemicals and hens. Farmers now 
have little control over the technology they use. Furthermore they 
are economically reliant on a particular suite of technologies. 
A recurrent theme in this chapter has been the financial hardship 
that many farmers have faced. They have responded by leaving the 
industry, enlarging operations or adopting new technology. 
The data presented in this chapter show that the post-war layer 
industry has become more efficient. The use of new technology has 
been responsible for increased productivity per layer. Furthermore, 
although increased productivity and efficiency in the labour process 
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is apparent for the industry as a whole, at the level of the 
individual farm unit, a wide variation in results is Immediately 
apparent. This variation reflects the response of individual farmers 
who have different ability and access to finances. 
In the only comprehensive study to date on the adoption of new 
technology in the layer industry, Mallam (n.d.) has argued that the 
loss of the British export market and falling returns due to a 
situation of oversupply have led to the adoption of intensive 
technology. In the favourable market conditions of the early 1950's 
farmers could afford inefficiencies in production; as returns fell, 
these inefficiences were no longer tolerable. While an adverse 
economic climate certainly underpinned the adoption process, the 
evidence presented in this chapter suggests that intensification is 
more than a function of economic conditions embodied through the 
state, and financial institutions and interactions with other farmers. 
Firstly the adoption of new technology was slow. It took 15 years 
from their initial introduction for cages to be used widely. Further, 
as evidenced from farm management studies, there was an enormous 
variability between profitability on individual farms: adoption of 
new technology did not necessarily increase production efficiency or 
profitability. In particular early cage systems did not automatically 
confer an advantage over other systems. 
Cages are now the most widely used form of housing on commercial 
layer farms. As emphasised in the discussion, the advantages of this 
system are not simply due to the use of cages but rather to the use of 
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cages and associated technologies. Management studies and poultry 
journals of the late 1950's and early 1960's repeatedly underscored 
the efflciences in labour which cage systems brought. Yet when the 
performance of early cage and deep litter systems are compared, in an 
on-farm situation the differences between them are small. Differences 
between cages and deep litter, apparent later on, can be attributed 
not to the housing systems themselves but to associated technologies, 
particularly those related to egg collection and handling and feeding. 
Intensification must be seen as a total technological package of 
which housing is just one aspect, and the advantages of 
intensification accrue not just from housing but from the total 
package. 
A major function of associated technology has been to reduce the 
labour requirement per layer. This lower labour requirement is 
important, given the increased use of wage labour. It is possible 
that labour saving devices could be developed for more extensive 
systems so making them more competitive with cages. 
Pfeffer and Salancik (1978) have differentiated between 
efficiency and effectiveness. Efficiency is a standard of performance 
measured by the ratio of resources utilised to output produced. 
Effectiveness refers to the ability of an organisation to create 
acceptable outcomes and actions. While the adoption of new technology 
has increased overall efficiency in terms of greater productivity and 
labour reduction, it has not increased effectiveness. The irony is 
that increased productivity which is partly the result of increased 
efficiency led farmers to seek state intervention in marketing and as 
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a result they, as individuals, have lost their ability to dictate 
market relations. The evidence suggests that given present marketing 
conditions further increases in efficiency will require more quota 
reductions. Further, smaller farm units will continue to become 
uneconomical and it is predicted that this will continue to cause a 
restructuring of ownership patterns. Average farm size will increase 
and the number of layer farms will decrease. 
The new technology has fundamentally altered the relationship 
between farmers and their birds. A reduction in labour time per bird 
has meant that hens are treated less as individuals and more as part 
of a homogeneous unit. This is particularly so where management 
involves an all-in, all-out system and birds are not monitored 
individually for production. In addition, modern intensive layer 
husbandry has enabled a greater degree of farmer control over the 
production processes. Indoor accommodation, using either deep litter 
or cages, has reduced the impact of the external environment. The use 
of lighting, which was commonly used by the mid-1950's (Brann 1956, 
VPFM studies 1955-1980) also has reduced the seasonal nature of 
production thereby increasing continuity and predictability of supply 
and hence a more stable and continuous financial return to the farmer. 
Cages themselves have added a further dimension to farmer control. 
Controlled environment sheds, though not widely used, also fulfil this 
function. Cages precisely control where a hen lays her egg and close 
confinement enables rapid inspection of stock. Yolk dyes standardise 
the final product, the egg. 
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Economic constraints and state intervention have been emphasised 
as the major factors influencing direction of research and the 
adoption of new technology in the layer industry. In turn the use of 
new technology has altered the structure of the industry. State 
intervention must in part be seen as a response to an imbalance in the 
farming system caused by the adoption of new technology. A constant 
backdrop against which these wider structural processes must be seen 
is that of differences in farmer ability. This ability is affected by 
access to information, perception of and attitudes to new technology, 
and access to capital. A constant theme has been the wide variability 
in productivity, financial results and the differential use of new 
technology between farms. 
CHAPTER 4 
THE BROILER INDUSTRY 
INTRODUCTION 
The broiler industry has been described by Ronald Anderson 
(1970:1) as 'technology's child'. Large scale production of poultry 
meat began in the late 1950's and the industry became viable only 
after intensive research which produced a high yielding, fast-growing 
meat bird. The increase in productivity and efficiency was most 
marked in the 1960's and 1970's, and as noted by Hunter (1981b), in 
the 1980's a slow-down has occurred as the scope for technological 
improvements has declined. 
Following the structure developed in the last chapter, this 
chapter surveys the adoption of new technology in the broiler industry 
using an organisational perspective. In particular it examines the 
degree of control that farmers have over the decision-making process 
on the farm. The industry is characterised by a high level of 
corporate involvement and the majority of farmers are highly 
constrained in their actions by virtue of their subordinated 
position. 
The chapter begins with an outline of the technology used in 
broiler production and then discusses the impact of corporations and 
the state on farm operations. A final section deals with farm 
economics. 
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T H E T E C H N O L O G Y 
P o u l t r y m e a t p r o d u c t i o n w a s o n c e a c o m p l e m e n t a r y p a r t of a s i n g l e 
e g g and m e a t p r o d u c i n g p o u l t r y i n d u s t r y , both p r o d u c t s b e i n g p r o d u c e d 
on e a c h f a r m . U n t i l the 1 9 6 0 ' s , the same v a r i e t y of b i r d s w a s u s e d , 
f e m a l e s b e i n g d i r e c t e d into e g g p r o d u c t i o n and m a l e s into m e a t 
p r o d u c t i o n . Old h e n s w e r e u s e d as ' b o i l e r s ' . A s w i t h layers d u r i n g 
the e a r l y 1 9 5 0 ' s , m a n y c o c k e r e l s w e r e reared u n d e r free r a n g e 
c o n d i t i o n s . S o m e c o c k e r e l s w e r e a l s o h o u s e d in i n t e n s i v e c a g e s e i t h e r 
i n d o o r s or o u t d o o r s (Plates 4 . 1 , 4 . 2 , 4 . 3 ) but this s y s t e m did n o t 
b e c o m e c o m m o n . T o d a y o n l y a s m a l l n u m b e r of f a r m e r s p r o d u c e f r e e 
r a n g e p o u l t r y m e a t for c o m m e r c i a l p u r p o s e s , and p r o d u c t i o n is g e a r e d 
p r i m a r i l y to s p e c i a l i s t s t o r e s such as h e a l t h food s t o r e s ( S c h e m b r i 
1984 p e r s . c o m m . ) . 
D e s p i t e e a r l y e x p e r i m e n t a t i o n w i t h c a g e s by some f a r m e r s , c a g e s 
f i n a l l y lost f a v o u r c o m p l e t e l y w i t h the a d v e n t of m e a t - s t r a i n c h i c k e n s 
( b r o i l e r s ) and s i n c e this t i m e d e e p litter r e a r i n g h a s been a d o p t e d by 
a l m o s t all f a r m e r s (Plate 4 . 4 ) . Brann and W i l k i n s (1959a) s u g g e s t e d 
that b e c a u s e of the p r o b l e m s w i t h d i s e a s e , d e e p l i t t e r r e a r i n g w a s 
p o s s i b l e o n l y w i t h the u s e of a n t i b i o t i c s . A n t i b i o t i c s are s t i l l u s e d 
a l t h o u g h it is d i f f i c u l t to s e p a r a t e p r o p h y l a c t i c use from t h a t of 
g r o w t h p r o m o t i o n . B a c i t r a c i n and t e t r a c y c l i n e h a v e been c o m m o n l y u s e d 
(National H e a l t h and M e d i c a l R e s e a r c h C o u n c i l 1977) and G i l c h r i s t 
(1976) e s t i m a t e d that 80% of b r o i l e r feed c o n t a i n e d an a n t i b i o t i c at 
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C(»o|)s on a Cusiih) 
farm suitable tor 
reariiifi meat chickeii<< 
from 6 weeks to the 
market stajje which is 
a m a x i m u m ot 
ueeks. Sections varN 
ill si/e trom 3-4 feet 
dec'!) and 2 feet 6 
inches to three feet 
wide. I hey hold 
approximately 25 
chickens. 
Tier system of 
battery rearing now 
outmoded because of 
work entailed in 
cleaning. 
Wire cage system for broiler production 
Plates 4.1, 4.2, and 4.3: Early cage iiousing for meat chickens 
Source: f^rann and Wilkins (1963), Reproduced wilh kind 
permission from the New South Wales Department of 
Agr i on Itu re 
growth pi-omotion levels. As with the layer Industry the use of one 
technology (deep litter) required the use of another (antibiotics). 
Section of a 10.000 bird broiler unit near Liverpool, showing water and 
feeding facilities. 
Plate 4.4: Section of a 10,000 bird broiler unit near Liverpool, 
showiiiy water and feeding facilities. 
Source: Brann and Wilkins (196.3), Reproduced with kind 
permission from New South Wales Department, of Agricultur(> 
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There are several reasons why deep litter systems have been used 
for broilers and cages for layers. Fast growing broiler strains 
damage easily on wire. In comparison, layer strains are slower 
growing, more densely feathered, tougher and less susceptible to 
breast blisters and carcass damage than broiler strains (Byrnes 1976). 
In terms of returns, maximum returns occur if a broiler carcass is 
undamaged. As long as physical damage does not interfere with egg 
production this is not the case for layers and so a higher degree of 
blistering and bruising is economically acceptable. As emphasised in 
the previous chapter an important aspect of intensive technology has 
been a reduction in labour. Much of the reduction of labour on cage 
layer farms has occurred as a result of egg handling time decreasing. 
As this is not a consideration for broilers the major advantage of 
cages over deep litter does not apply. 
Despite these drawbacks, there has been some recent interest in 
housing broilers in cages, the advantages being cited as better 
disease control, labour saving (if moveable cages are used for both 
rearing and transport to market), increased stock density and 
throughput and the elimination of litter. Some overseas research has 
been directed into overcoming the problems associated with cages 
(Byrnes 1976, French 1979). 
Two main types of sheds are used on broiler farms. The older 
sheds have flaps or curtained sides, louvres or blinds and rely on 
natural ventilation (Slennett 1965). Regulation of air flow and 
temperature is achieved manually which is time consuming and during 
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extremes of ambient temperature not capable of fine regulation. Some 
farmers boost such systems with fans at critical times. 
Controlled environment sheds achieve greater control over the 
broiler environment through strict automatic control of ventilation, 
light and temperature. Optimum temperatures for broilers are 35° to 
36°C for the first few days followed by a reduction of 0.5°C daily 
until a temperature of 24°C is reached. This temperature is then 
continued for the rest of the growing period. The maintenance of an 
optimum temperature does not necessarily lead to better growth but 
food conversion rates are improved (Hessels n.d.). Such sheds have 
been in operation in Australia since 1964 (Nowland 1968a). 
Over the last thirty years there has been constant modification 
of broiler shed design in order to maximise efficiency in the 
production process. A number of early problems occurred regarding 
inadequate ventilation leading to changes in roof design and shed 
location. Gordon (1979) writing to farmers in a field report for the 
Queensland Department of Primary Industry's newsletter, Drumstick, 
listed a number of shed refinements and concluded, 'Don't farm in the 
past. What was suitable last year may be obsolete this year' 
(Gordon 1979: 6). In a highly competitive industry, technology 
giving even small production gains has been embraced quickly. In a 
later issue of the same newsletter, Orange (1979) reported on an 
article in Poultry Science about reflective roof paint (a 'must' as 
far as Gordon was concerned). The roof paint reduced shed 
temperature and the study found that for males (but not females) this 
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led to a s i g n i f i c a n t r e d u c t i o n in food c o n v e r s i o n r a t e s . A t 24° to 
38°C, 2 . 1 3 k g of food w a s r e q u i r e d to p r o d u c e one kg of b r o i l e r w h i l e 
a t 24° to 35°C, 2 . 0 7 k g w e r e r e q u i r e d . T h i s e x a m p l e is by no m e a n s 
u n r e p r e s e n t a t i v e of the t e c h n o l o g y a v a i l a b l e to f a r m e r s and 
a d v e r t i s e d t h r o u g h s u c h A u s t r a l i a n j o u r n a l s as Poultry Notes and 
The Poultry Farmer and o v e r s e a s j o u r n a l s such as Poultry Science . 
A m o d e r n b r o i l e r farm t y p i c a l l y c o n s i s t s of a n u m b e r of s h e d s 
e a c h a b o u t l , 2 0 0 m 2 . Each shed a c c o m m o d a t e s a f l o c k of 2 0 , 0 0 0 
b r o i l e r s g i v i n g an a r e a of 0 . 0 6 m 2 per bird (Ripley 1 9 8 1 ) . M a n a g e m e n t 
i n v o l v e s an a l l - i n , a l l - o u t s y s t e m u s i n g m i x e d - s e x f l o c k s . T h e b i r d s 
a r e r e a r e d for six to e i g h t w e e k s a f t e r w h i c h t h e y are c a u g h t and 
s e n t for s l a u g h t e r . T h e s h e d s a r e then c l e a n e d and a new b a t c h of 
c h i c k e n s b r o u g h t in. T h i s t i m e t a b l e c u r r e n t l y e n a b l e s f i v e to s i x 
b a t c h e s of c h i c k e n s to be r e a r e d each year (Nowland 1 9 7 8 a ) . 
R e f e r e n c e h a s a l r e a d y been m a d e to b r o i l e r strain c h i c k e n s . 
B r o i l e r s t r a i n s b e g a n to be d e v e l o p e d in the late 1 9 5 0 ' s . R e s e a r c h 
w a s l a r g e l y p r i v a t e l y f u n d e d and w a s d o m i n a t e d by a few k e y 
i n n o v a t o r s . T e g e l , for i n s t a n c e , as a r e s u l t of his e x p o s u r e to 
A m e r i c a n t e c h n o l o g y , w o r k e d t h r o u g h h i s f a m i l y c o m p a n y w h i c h had been 
b r e e d i n g layer s t r a i n s for s o m e d e c a d e s , and i n i t i a t e d an i n t e n s i v e 
p r o g r a m m e to b r e e d b r o i l e r s (Brann 1 9 5 9 , A n d e r s o n 1 9 7 0 , L e e 1 9 7 9 ) . A 
s m a l l n u m b e r of o t h e r b r e e d e r s a l s o w o r k e d at p r o d u c i n g their own 
s t r a i n s , the m a j o r o n e s in t e r m s of size b e i n g H y l i n e , S t e g g l e s , S P B , 
R o c h e d a l e and W a l s h S p e e d e e g r o w ( A u s t r a l i a n B r o i l e r G r o w e r s C o u n c i l 
(ABGC) 1 9 7 3 ) . D u e to q u a r a n t i n e r e s t r i c t i o n s on the i m p o r t a t i o n of 
b i r d s , e g g s or s e m e n , the b r e e d i n g p r o g r a m m e s had to rely e n t i r e l y on 
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Australian stock and it took some years to develop broiler strains 
that were competitive with layer strain cockerels in terms of output 
and cost (Conroy 1962, Paton 1970). 
The new genetic strains first became available in the early 1960's 
(NSWDA 1960). These strains were bred using artificial insemination, 
a technique which had only first been used in NSW in the early 1950's. 
Artificial insemination meant that birds of substantially different 
size and weight could be bred together (Smith 1959). Table 4.1 gives 
some indication of genetic gains. The data is gathered from a variety 
of sources and although not strictly comparable, indicates a trend 
over the last 35 years for improved feed conversion ratios, faster 
weight gains, shorter rearing time and lowered mortality rates. 
Table 4.1: Productivity in the broiler industry 
Source: Brann (1950), McGregor (1969), Nowland (1978a), 
McDonald (1981) 
Year Feed conversion 
rate 
Av./age turn-
around (days) 
Av. weight 
(kg) 
Mortality % 
1950 
1960 
1971 
1979-80 
5.47 
3.0 
2.41 
2.26 
112 
84 
63 
54 
1 . 6 
1 .34 
1.83 
1.82 
16.0 
8.1 (1961) 
5.0 
Note : Nowland (1978b) provides a more detailed discussion of 
random sample broiler tests. 
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In addition to being energetically more efficient, the new 
broiler strains eliminated the need for caponising because chickens 
reached a marketable weight before maturity. Caponisation involved 
either surgical castration or hormonal regulation and by removing male 
characteristics it prevented fighting as cockerels matured. 
Castration had severe drawbacks. Losses could be heavy and birds 
suffered a growth setback from which they could take weeks to recover 
(Bartlett 1962) and the operation was also time consuming. 
Chemical caponising involved the administration of oestrogens, 
usually diethylstilboestrol (DES) or hexestrol. These were 
advertised as improving carcass quality and feed efficiency (Anon 
1955b, Smith 1955, NSW Produce Company 1957). In 1961, the Italian 
Government forbade the sale or distribution for human consumption of 
animal products produced from animals that had been treated with 
natural or synthetic estrogens. Following this, in the early 1960's, 
as a result of the Australian meat export market being threatened a 
ban was placed on oestrogens for growth promotion. DES has since been 
found to be carcinogenic (DPI 1983b). 
Unlike the layer strain cockerels, broiler chickens were 
available year round and supply was geared towards the needs of 
poultry meat farmers. The availability of the new genetic stock was 
crucial to the emergence of a specialised broiler industry. Prior to 
this, poultry meat production tended to be conducted on a small scale 
and can best be regarded as a sideline to the egg industry. It could 
be compared to producing meat from male dairy cattle. 
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In addition to corporate involvement, broiler industry research 
has also been directly sponsored by the state. The Chicken Meat 
Research Act 1969, Meat Chicken Levy Act 1969 and Meat Chicken Levy 
Collection Act 1969 provide for the levying of meat chickens hatched 
and the collection and establishment of research funds. Research 
money from the industry is matched by Commonwealth Government 
funding. 
There is less information available for the broiler industry than 
the layer industry. This in part reflects the more recent emergence 
of broiler growing and also the structure of ownership which is 
dominated by a small number of large companies which do not publish 
data. 
The Victorian Broiler Farm Management (VBFM) studies conducted 
between 1971-72 and 1979-80 provide the only continuous studies of 
farm performance (Agricultural Economics Branch and Poultry Branch 
1972, Turnbull 1973, Mole 1974, Smith 1975, Geysen 1976, Geysen 1977, 
1979, McDonald 1981 ) 1 . The sample sizes of these studies are small. 
The study conducted in 1977-78 is not available. Apart from 
McDonald (1981) dates refer to the second half of the financial 
year in which the studies were conducted. For convenience when 
the studies are referred to as a series they are referred to as 
the VBFM studies. The studies are available through the 
Victorian Department of Agriculture and Richard Hunter Library 
(BAE, Canberra). 
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varying from 24 to 45 out of a total broiler farm population of 622 in 
1971-72 to 243 in 1979-80 (ABS Unpubl.) and the studies do not claim 
to be representative of the industry as a whole. In addition, a small 
number of detailed studies have been undertaken for shorter periods of 
time by state agriculture departments. Some of these have been used 
as a basis for arbitration in the industry. Apart from these studies 
little financial data exists for the industry. 
The ABS first started collecting data on poultry meat production 
in 1965-66, a few years after the broiler strains became available. 
At this time, as can be seen from hatchery figures, egg strain 
cockerels were widely, although decreasingly used for meat production. 
As broilers became increasingly available, male egg-strain chickens 
became increasingly redundant and were killed after hatching. In 
1965-66 for example, there were 43.9 million meat strain chickens 
hatched and (with the exception of Queensland) 5.9 million egg strain 
cockerels intended for meat production. By 1979-80 the last year in 
which data were published, broiler hatchings stood at 248.5 million 
and egg strain cockerels at 566,000 (Table 4.2). 
MARKETS 
Poultry meat was produced in small quantities until the end of 
the Second World War. From this time until 1953 a small but 
attractive export market opened up for poultry meat and up to about 
eight tonnes of carcass weight poultry were exported annually (CBCS 
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Table 4.2: Egg Hatchings - Meat Strain and Egg Strain Chickens 
Intended for Poultry Meat Production 
S o u r c e : C B C S ( 1 9 7 3 ) , A B S ( 1 9 7 7 b , 1 9 8 1 ) 
Y e a r M e a t s t r a i n s 
c h i c k e n s h a t c h e d in 
for m e a t 
E g g s t r a i n s 
c o m m e r c i a l h a t c h e r i e s 
('000) 
T o t a l 
1 9 6 5 - 6 6 4 3 , 9 2 4 5 , 9 4 9 4 9 , 8 7 3 
6 6 - 6 7 5 3 , 8 6 5 3 , 8 6 7 5 7 , 7 3 2 
6 7 - 6 8 8 0 , 8 7 4 4 , 1 5 3 8 5 , 0 2 7 
6 8 - 6 9 7 9 , 5 3 8 2,794 8 2 , 3 3 2 
6 9 - 7 0 8 9 , 8 3 5 4 , 1 7 7 9 4 , 0 1 2 
7 0 - 7 1 1 1 4 , 9 9 9 2 , 9 0 6 1 1 7 , 9 0 5 
7 1 - 7 2 1 2 1 , 5 6 3 1 ,670 1 2 3 , 2 3 3 
7 2 - 7 3 1 2 5 , 8 2 2 1 , 8 5 3 1 2 9 , 3 6 0 
7 3 - 7 4 1 5 1 , 6 5 4 1,602 1 5 3 , 2 5 6 
7 4 - 7 5 1 4 0 , 1 3 9 856 1 4 0 , 9 9 5 
7 5 - 7 6 1 5 8 , 0 8 8 585 1 5 8 , 6 7 3 
7 6 - 7 7 1 6 8 , 7 2 1 515 1 6 9 , 2 3 6 
7 7 - 7 8 186,984 4 7 3 1 8 7 , 4 6 0 
7 8 - 7 9 2 0 4 , 2 9 1 482 2 0 4 , 7 7 3 
7 9 - 8 0 2 4 8 , 4 9 4 566 2 4 9 , 0 6 4 
N o t e : 1 9 6 5 - 6 6 to 1 9 7 1 - 7 2 data d o e s n o t i n c l u d e W A and Q u e e n s l a n d for 
m e a t s t r a i n s . 
1 9 6 5 - 6 6 to 1 9 6 6 - 6 7 d a t a d o e s n o t i n c l u d e Q u e e n s l a n d for e g g 
s t r a i n s . 
D a t a n o t p u b l i s h e d a f t e r 1980 
1 9 5 4 b ) . A f t e r 1 9 5 3 , the e x p o r t m a r k e t c l o s e d and v i r t u a l l y a l l 
p o u l t r y m e a t s i n c e h a s b e e n p r o d u c e d for d o m e s t i c c o n s u m p t i o n . 
D e s p i t e a s m a l l e x p a n s i o n in the d o m e s t i c c o n s u m p t i o n of p o u l t r y m e a t , 
u n t i l the m i d - 1 9 6 0 ' s p o u l t r y m e a t a c c o u n t e d for a b o u t 4% of d o m e s t i c 
m e a t p r o d u c t i o n and per c a p i t a c o n s u m p t i o n r e m a i n e d a t a b o u t 4 . 4 k g per 
y e a r ( F i g u r e 4 . 1 ) . C h i c k e n w a s r e s e r v e d p r i m a r i l y for f e s t i v e 
o c c a s i o n s , w a s h i g h l y p r i c e d in c o m p a r i s o n to o t h e r m e a t s a n d n o t 
c o n t i n u o u s l y a v a i l a b l e t h r o u g h o u t the y e a r . 
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Over the last few decades retail prices have dropped 
considerably, chicken being often used as a 'loss leader' in 
supermarkets to attract customers. Further, chicken has become 
available throughout the year. These two factors, price and 
availability, have led to a large increase in per capita consumption 
which has jumped from an estimated 4.4kg per year between 1950 and 
1965 to about 20kg in the early 1980's (Figure 4.1). In comparison 
total meat consumption has not risen accordingly (with some variations 
it has remained fairly stable during this time) suggesting that 
consumer preference has been directed into poultry meat at the expense 
of other meats. 
Production figures give some indication of industry expansion 
over the last 30 years. Although only estimates are available, in 
1956 about five million chickens were slaughtered for human 
consumption. In 1962, this had risen to 12 million (Brann and Wilkins 
1963). In 1965-66 slaughter numbers had risen to 52.5 million birds 
and by 1970-71 numbers had risen almost ten fold from ten years 
previously to 104 million birds. Using provisional data, in the ten 
months ending April 1985, almost 200 million chickens were slaughtered 
(CBCS 1968, 1972, ABS 1985d). 
CORPORATE INVOLVEMENT 
A high level of corporate involvement has been a feature of the 
broiler industry since its beginnings. There are definite historical 
reasons for this pattern: initially broiler strains were developed by 
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[XD'^ ^ f l C S C [ X Z o ^ ^ 
Key: A Beef and veal 
B Mutton and Iamb 
C Pork, ham and bacon 
D Canned meat 
E Poultry 
Figure 4.1: Meat consumption per capita (offal excluded) 
Source ABS (1984a. 1985c, 1985d) 
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companies which had sufficient capital, motivation and expertise for 
research. As crossbred stock is used this means that from the 
beginning the raw material for production has been under company 
control. 
Rather than directly engage in farming themselves the trend in 
the industry has been for companies to contract this stage of 
production out. Broiler farmers are referred to by the industry as 
'growers', a redefinition that is representative of the compartment-
alisation and 'deskilling' that has occurred in the labour process. 
When the new broiler strains first became available many new 
farmers entered the industry usually on a contractual basis and 
anticipating assured returns. The new growers were usually people 
without previous experience with poultry and according to Barton 
(1969), this was encouraged by integrators who felt that growers would 
be more amenable to ideas and directions if they had no preconceived 
notions. The result was 'a bunch of people looking for a new way of 
life, but with not very much idea as to how to go about it' (Barton 
1969: 2). 
Contracts usually involve an arrangement whereby growers are 
supplied with day old chickens, food and medication on a credit basis 
and field servicemen to advise on management. Growers provide the 
farm unit and labour and are paid a fee for growing broilers to the 
required weight. The broilers are then taken by a processor for 
slaughter. Currently the growing fee is set on a state basis by an 
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industry committee. The processor may either retain ownership of the 
chickens and feed or charge the grower for chickens and feed and buy 
grown birds back at a fixed price (Hunter 1981b). The hatchery, feed 
mill and processing plant may or may not be owned by the same company. 
If they are not owned together, the contract usually specifies which 
hatchery, feed mill and processing plant to use. When they are owned 
together, the hatchery usually acts as the integrator (Nowland 1968b, 
1978a, Figure 4.2). 
Although farm ownership has been dominated by family partnerships 
and sole operators, direct company ownership also occurs (Table 4.3). 
Although direct company ownership is small, company flock ownership is 
probably proportionately much larger; as indicated by the ABGC (1973) 
in NSW 19% of the batch capacity was company owned. 
Table 4.3: Broiler Farms - Structure of Ownership 
Source: ABS (1977a, 1979, 1983b) 
Year Sole Family Other Private Public Other Total 
Operator Partner-
ship 
Partner-
ship 
Inc. 
Company 
Inc. 
Company 
Enterprises 
74-75 227 407 14 33 _ 3 684 
77-78 137 377 22 42 - 5 583 
81-82 132 415 29 71 1 11 659 
Note: Data not published in this form after 1981-82 
During the early 1960's, contracts were attractive to new 
entrants as hatcheries were not always able to supply as many chicks 
as growers wanted and contracts, some of which were available for up 
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Fertile eggs 
Feed mill 
Breeding stock 
J 
Hatchery 
Feed 
J 
Day old chicks 
I 
Grower 
Management Advice Broilers 
\ 
Processor 
Fresh or 
frozen 
• product 
Retail outlets 
Note: any or all of the stages enclosed in a box may be 
owned by one company. 
Figure 4.2: Integration in the Broiler Industry 
Source: McDonald (1983) 
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to three years appeared to offer the security needed for capital 
investment (Anon 1980a). Contracts ensured both a supply of chickens 
and a fixed return for grown birds. In comparison, for farmers 
without contracts there was no continuity of supply of broiler 
chickens or processing facilities. As broiler strains became more 
productive, reliance on egg-strain cockerels became an increasingly 
uneconomic proposition and as indicated by egg hatching data their use 
declined (Table 4.2). 
Australian statistics on contractural arrangements have only been 
collected since 1976-77. Between this date and 1981-82, the number of 
establishments growing broilers has dropped by 15%, most of this 
decrease occurring in the number of establishments growing on their 
own account. The number of contract establishments has risen. Further, 
in comparison to their numbers, they grow a disproportionately large 
percentage of the total Australian flock: in 1982-83 they controlled 
77% of the total flock (Table 4.4). 
Table 4.4: Number of Broiler Establishments Producing Under Contract 
and on Own Account (Australia) 
Source: AOS (Unpubl.) 
Chickens under contract Chickens under own account 
Year No. establishments Flock size No. establishments Flock size 
(million) (million) 
1976-77 602 18.9 526 8.3 
77-78 634 19.6 459 7.1 
78-79 624 20.1 415 6.7 
79-80 668 23.9 366 6.0 
80-81 686 22.3 309 6.7 
81-82 682 21.3 277 6.1 
82-83 - 23.2 - 7.1 
Note: Comparable data not available before 1976-77. This table does 
not include establishments where poultry meat is not the 
primary source of income. 
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O v e r the last 25 y e a r s the n u m b e r of c o m p a n i e s i n v o l v e d in the 
i n d u s t r y h a s d e c l i n e d . P e r i o d i c o v e r - s u p p l y h a s led to f i e r c e 
c o m p e t i t i o n a c c c o m p a n i e d by m a r k e t d u m p i n g by larger p r o c e s s o r s a b l e 
to w i t h s t a n d s h o r t - t e r m l o s s e s . S m a l l e r c o m p a n i e s h a v e g o n e 
b a n k r u p t , m e r g e d w i t h l a r g e r c o m p a n i e s or been taken over (Australian 
Chicken Farmer p a s s i m ) . In the ten y e a r s to J u n e 1 9 7 8 , the n u m b e r of 
c o m p a n i e s o p e r a t i n g in the i n d u s t r y h a l v e d from 195 to 98 (Sargent 
1 9 8 3 ) . By 1 9 8 1 - 8 2 , four m a j o r c o m p a n i e s owned a b o u t 70% of the 
m a r k e t (George W e s t o n , 14-15%; A m a t i l (Steggles) 14.5%; G o l d e n 
P o u l t r y 15% and Inghams 2 6 % ) . A m a t i l and Inghams j o i n t l y o w n e d 
G o l d e n P o u l t r y . F u r t h e r c o n t r a c t i o n h a s o c c u r r e d since this t i m e . 
By m i d - 1 9 8 5 7 0 - 8 0 % of the m a r k e t was c o n t r o l l e d by Inghams and 
A m a t i l . I n g h a m s and A m a t i l also c o n t r o l m o r e than 50% of the total 
i n d u s t r y i n c l u d i n g c h i c k e n p r o d u c t i o n , egg p r o d u c t i o n and r e t a i l 
c h i c k e n m e a t sales (Durie 1 9 8 5 ) . O v e r a l l , v e r t i c a l i n t e g r a t i o n 
b e t w e e n b r e e d e r s , feed m i l l s , p r o c e s s o r s , t r a n s p o r t s e r v i c e s , retail 
a n d m a r k e t i n g o u t l e t s and r e s t a u r a n t s h a s i n c r e a s e d (Lawrence 1 9 8 0 , 
N a n k i v e l l 1 9 8 0 , S a r g e n t 1 9 8 3 ) . 
T h r o u g h their c o n t r o l over raw m a t e r i a l s , p r o c e s s i n g and 
m a r k e t i n g , i n t e g r a t o r s h a v e b e e n able to e x e r t a h i g h level of 
c o n t r o l over g r o w e r s . By c o n t r o l l i n g b r o i l e r s t o c k , i n t e g r a t o r s can 
d i r e c t l y c o n t r o l both the n u m b e r of g r o w e r s and the t i m i n g and size 
of t h e i r o p e r a t i o n s . For i n s t a n c e a f t e r Inghams E n t e r p r i s e s a c q u i r e d 
a c o n t r o l l i n g I n t e r e s t in A . A . T e g e l in the late 1 9 6 0 ' s , Tegel stock 
w a s m a i n l y u s e d by Inghams and B r i t i s h T o b a c c o and b e c a m e less 
a v a i l a b l e to i n d e p e n d e n t g r o w e r s . S i m i l a r l y , S t e g g l e s stock h a s b e e n 
a l m o s t e x c l u s i v e l y u s e d by the S t e g g l e s C o m p a n y (ABGC 1 9 7 3 ) . 
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Integrators have also forced growers Into competition with each 
other, thereby fracturing a potential power base. Inter-grower 
competition has been particularly apparent during the three major 
times of glut in the last 20 years (1968, 1972, 1982) when integrators 
witheld contracts and renewal of contracts was based on farm 
performance (Anon 1982a). In the early 1980's Inghams, for instance, 
informed its chicken growers that insulation and improvements had to 
be made in order to satisfy company demands. The company's repayment 
rate was $1,800 per shed per year. Soon after, in 1982, Tegel 
requested its turkey growers to invest in roof insulation and fogging 
systems (of a specific make) or forgo their contracts. For a 2,800m2 
farm the value of the improvements would have been $26,000 (Anon 
1982b) . The decision for both sets of growers was to either become 
further indebted and reliant on contract renewal or leave equipment 
idle. 
All contracts contain provisions for termination of poorly 
performing or inefficient growers. Efficiency is determined by 
measuring grower costs with average production costs. If a grower's 
costs are consistently below the average, contracts will be 
terminated, so that growers are in competition with each other. The 
threat of termination has also been used as a bargaining point or to 
avert grower militancy. Luckhurst (1984) suggests that one company on 
two occasions between 1982-84 sacked ten or more of its growers purely 
for bargaining purposes. Similarly, in 1974, growing farmer militancy 
was effectively stalled by the building of 90 new contract sheds near 
Gosford by citrus and tomato farmers new to the industry. These sheds 
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were built at a time of economic slump and overproduction and many 
established growers were left without chickens (Anon 1981a). A more 
outspoken grower was told that if he continued to advocate grower 
unity, the quality of his feed and chickens would deteriorate rapidly 
(Anon 1980b). It appears possible that this threat has been acted 
upon (Anon 1981b). Increased use of incentive payments based on farm 
performance (Barton 1969) has also been used by integrators to 
consolidate control. 
Decisions on farm improvements are usually the domain of the 
farmer but as the discussion above suggests, growers appear to have 
increasingly become subordinated to the externalised control of 
integrating companies. This means that the level of farmer innovation 
in the industry has been low. Further, by maintaining a large 
indebted labour pool, integrators are able to more effectively control 
their growers. 
Integrating companies derive a number of advantages from 
contracting. Estimates suggest that growers contribute about half of 
the industry's capital structure (ABGC 1973, Hunter 1981b). 
Effectively this means that integrators can exert a high degree of 
market control with less investment (Luckhurst 1984). By removing 
direct investment from broiler growing, integrators remove themselves 
from the section of the production process involving the greatest 
risk. 
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A contract system also means that integrators are assured of a 
supply of stock regulated to their needs and that they can combine the 
efficiencies of owner-operated management at the farm level with the 
benefits of large scale multiple unit operation (Luckhurst 1984). 
Added to this is the certainty and control that accrue from vertical 
integration as financial decisions regarding costs and returns come 
under the auspices of a single economic entity, the integrating 
company. 
Finally, by using owner-operated labour rather than wage labour 
integrators do not have to concern themselves with controlling 
workers. Growers are prepared to work long hours without supervision 
for low returns. 
STATE INTERVENTION 
As a result of declining returns and lack of control in contract 
negotiations, from the late 1960's broiler growers sought legislative 
protection. Legislation was finally passed in the mid to late 1970's 
at a state level to provide for industry committees to regulate 
contract conditions and provide arbitration. Regional differences in 
price structures and costs of production were taken into account 
(McDonald 1983, Luckhurst 1984). The industry committees comprise 
grower and integrator representatives and although they can make price 
determinations, these determinations may not be enforceable. In NSW, 
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in 1983, grower's fees were less than the officially determined 
p r i c e s . More recently a number of growers have been considering more 
formal links with trade unions (Luckhurst 1984). 
Despite p r o b l e m s , the mobilisation of growers to seek state 
intervention in their 'wages' has led to an improvement in w o r k i n g 
c o n d i t i o n s . F u n d a m e n t a l l y , though, state intervention has done 
nothing to alter the structure of the industry where growers have 
little m a n o e u v r a b i l i t y or c o n t r o l . Apart from research, direct state 
impact on innovation and the adoption of new technology appears to 
have been small. One area of intervention is that of disease 
c o n t r o l . The most serious group of bacteria infecting poultry were 
the Salmonella which produce two specific poultry d i s e a s e s , pullorum 
and fowl typhoid (Anon 1960b, Hungerford 1970). Over the last 30 
y e a r s , a concerted attempt has been made to eliminate p u l l o r u m . In 
N S W , under the supervision of the Department of A g r i c u l t u r e , 
hatcheries were tested for pullorum and in 1960 legislation passed 
under the Stock Diseases Act made it compulsory for poultry farmers 
selling chickens or eggs to have their breeding birds tested for 
p u l l o r u m . A second poultry d i s e a s e , Marek's d i s e a s e , (which until 
about 1960 was confused with the similar leucosis complex) became a 
more serious problem at about the same time as flocks began to be 
housed intensively and it has been suggested that intensification led 
to the increase in incidence of Marek's disease/leucosis (Marsh 1962, 
Anon 1974c). By the early 1960's in both broiler and layer flocks 
losses from Marek's disease were estimated at 5 to 10% of total 
returns making it the most serious of the virus diseases (Anon 
142. 
1974c). In order to combat ' Marek's disease the CEMAA and ACMRC 
directed research funds into the development of a vaccine to prevent 
the disease and after just four years research a vaccine was 
developed. This was released commercially in 1973 (Anon 1974c). 
ECONOMICS OF PRODUCTION 
Having discussed the major structural influences on the industry 
the remainder of this chapter focuses more closely on farm economics. 
Farm Returns 
During the 1960's grower returns for chicken meat dropped (Table 
4.5). Certainly returns in the 1960's were not as high as many 
growers had expected when they entered the industry. In 1968 for 
example a three month survey by the Victorian Ministry of Agriculture 
revealed that many growers were near bankruptcy (Anon 1980c). 
Grower's fees during this year ranged between 6.73c to 8.51c per kg 
between January and September having steadily dropped from 13.51c in 
1961 (McGregor 1969). 
Table 4.5: Grower Returns for Chicken Meat 
Source: McGregor (1969) 
Year Grower's fee per kg (c) 
1961 13.51 
62 13.24 
63 12.08 
64 12.30 
65 9.92 
66 11.13 
67 8.23 
Jan-Sept 68 6.73-8.51 
143. 
A more c o m p r e h e n s i v e study was carried out by Rowe (1969) for the 
NSW D e p a r t m e n t of A g r i c u l t u r e in 1967-68. One of the most important 
findings of this study was a wide range of p r o f i t a b i l i t y . Of the 61 
farms s u r v e y e d , the return on capital ranged from -50.4% to 47.85g. 
Over half the farms received a negative return on capital and less 
than 30% received a return of 7% or m o r e . In the words of Rowe (1969: 
2) 'Whilst a few individual growers were achieving satisfactory 
p r o f i t s , the majority of growers were experiencing severe economic 
h a r d s h i p . ' 
Particularly poor results occurred on the three of the larger 
farms in the 35,000-55,999 bird batch category. Rowe attributed this 
to poor overall management noting that the physical production data 
for these farms (which included feed conversions, mortality rate and 
average weight per bird) was below a v e r a g e . In other words while much 
farmer autonomy had been removed, variable ability could, within 
contractual c o n f i n e s , influence p e r f o r m a n c e . 
Rowe recommended that because of the high risks and the constant 
hours of work involved that broiler farmers should consider 
alternative more profitable forms of investment. It was this strategy 
that the integrated companies followed; by investing in other stages 
of the production process they left the high-risk investment area of 
g r o w i n g to farmer labour. 
Since the early 1970's when the first data was collected there 
has been a decline in farm numbers; in 1971-72, 2,303 establishments 
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produced poultry meat while in 1981-82, this had dropped by 58% to 959 
establishments (ABS Unpubl.)• As returns per bird have fallen, those 
growers wishing to remain in broiler production have had to either 
enlarge operations, or, working within the constraints imposed upon 
them by integrators, maximise farm efficiency. As noted already 
growers have also sought alternative marketing structures and state 
intervention. 
Economies of Scale 
Over the last 25 years there has been a trend towards larger 
flock sizes. Although a number of studies caution against the use of 
average farm statistics due to the wide variability found within the 
industry, the use of average farm figures does give an indication of 
increased farm size. BAE data clearly show a greater output for those 
establishments remaining in production since the 1970's. In 1971-72, 
2,303 establishments produced 163 kilotonnes (kt) dressed weight of 
poultry. By 1981-82, 959 establishments produced 279 kt (BAE 1975, 
1984). 
To give an indication of viable farm size, in NSW Brann and 
Wilkins (1959b, 1963) estimated that in 1953 a farmer needed a 5,000 
bird flow through to make a reasonable standard of living. In 1959 
this had risen to 10,000 birds, in 1963 to 30,000 birds and in 1968 
(Kowe 1969) to somewhere over 80,000 birds per year. In WA, Ripley 
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(1981) used a 322,560 flow through for his model farm, which with a 
3,600m2 capacity was somewhat below the industry average of 4,693m2. 
Rowe's study, which arranged broiler farm results according to 
size categories provides comprehensive data on the effects of size. 
Sample farms (all of which had over a 9,000 bird batch capacity) were 
divided into six groups. Rowe found there was a general trend for 
higher rates of return on capital on the larger farms due to a more 
efficient cost structure. She also found that total investment per 
bird on the smallest farms, with a 9,000-13,999 bird batch capacity, 
was at $1.39 about twice that of the largest farm group with more than 
56,000 bird batch capacity and $0.70 investment per bird. In 
addition, for these two size categories, labour on the smallest farms 
cost almost twice that of the larger farms; $42.76 compared to $25.28 
for 1,000 birds. 
In a discussion of the cost structure of farms, Rowe noted that 
the major economies of scale lay in the non-cash costs. Annual 
depreciation per bird increased slightly with scale, family labour 
decreased markedly and interest per bird which had to be earnt on farm 
capital to achieve a return of 7% was halved by increasing from a one 
shed to an eight shed unit. In terms of cash costs there was a 
tendency for lower medication and vaccination costs per 1,000 birds on 
the larger farms. Telephone costs, rates, motor registration, 
insurance and travelling expenses did not increase proportionately 
with size. The only notable total cash cost to increase with size was 
that of hired labour and there was a tendency for the amount of family 
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labour per bird to decrease with increased farm size while the amount 
of hired labour per bird increased with increased farm size. 
Rowe concluded that the minimum batch capacity for economic 
viability on a one-person owner-operated broiler farm was 20,000 
birds. However, in NSW, 60% of the state's 485 farms had a batch 
capacity of less than 18,000 which was less than a viable one-person 
operation. Many of these smaller farms were run by a full-time owner-
operator together with family labour and so were over-supplied with 
labour. 
These data suggest certain economies of size such as better use 
of labour and savings in capital investment. However size alone did 
not ensure success. As already noted the three farms with 35,000 to 
55,999 birds per batch all showed negative returns on capital. In 
other words, size was only effective in reducing farm costs if it was 
combined with good management practice. This was not possible if size 
over-stretched labour resources. On the smaller farms returns per 
bird were usually higher than those on the larger farms and one reason 
for this was that they received more individual attention especially 
when young. These higher returns though were not enough to offset the 
more efficient cost structure of the larger producers. Similar 
conclusions about the importance of size were reached by the VBFM 
Study conducted in 1971-72 (Agricultural Economics Branch and Poultry 
Branch 1972). 
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For those farmers wishing to expand, increased investment and 
higher levels of indebtedness increased their reliance on contractual 
stability and hence on integrators. According to Macindoe, manager of 
the Poultry Research Station at Seven Hills, NSW; 'If a farmer has to 
borrow heavily at high rates of interest to implement new technology, 
expand his operation and become a rather powerless cog in a vertically 
integrated wheel, he may well be disenchanted with the result.' 
(Macindoe 1972b:15). 
In order to increase the size of their flocks while keeping 
capital investment to a minimum broiler growers have increased the 
density of their birds. In 1961 the average density was 10.76 birds 
per m2.; by 1967 it was 13.13 birds (McGregor 1969). Using the 
results of the VBFM studies the average density continued to rise 
between 1971-72 and 1979-80 (Table 4.6). In terms of the quantity of 
chicken meat produced, using these figures, this has risen from 62kg 
per m2 per year in 1961 to 163kg in 1979-80, an increase of over two 
and a half times in less than 20 years (Figure 4.3). The increase in 
productivity as a function of area means that although returns per 
bird have dropped (or since the mid-1970's risen slowly), net cash 
income per area has increased. Again using the Victorian data, 
returns rose from $4.45 per m2 in 1971-72 to $11.06 in 1979-80 ($3.64 
to $3.85 deflated) (Agricultural Economics Branch and Poultry Branch 
1972, McDonald 1981). 
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Table 4.6: Broiler Density Data 
Source: VBFM studies (Geysen 1976, 1977, McDonald 1981 
Density by shed type (birds per m2) 
Year 
1975-76 
76-77 
79-80 
Group I Group II Group III 
14.3 
16.6 
16.6 
16.8 
16.6 
17 .4 
18.2 
18.7 
Note : 
I. 
K 
e 
X 
t. 
(I 
tl. 
I 
<0 
? 
Group I 
Group II 
Group III 
For 1979 
170 
100 -
150 -
HO -
130 -
120 
no -
100 
No. farms 
in study 
Figure 4.3: 
Conventional sheds with manual feeding 
Conventional sheds with automatic feeding 
Fully automated sheds and feeding system 
Group I : Natural ventilation 
Group III : Controlled environment 
Amount of Chicken Meat Produced per m2 per year on 
Victorian Farms. 
Source: VBFM studies 
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The irony is that the capacity to increase density and reduce 
capital cost has in part been possible due to the use of more 
expensive capital equipment. Controlled environment sheds for 
instance have the potential to increase bird density by up to two 
times, partly by creating a more stable environment (Nowland 1978a). 
In practice, however, such a large difference does not occur in 
densities between shed types. From 1975-76, until the completion of 
the studies in 1979-80, the results of the VBFM studies were divided 
into three groups on the basis of shed design and the feeding system 
used. Although differences in density occurred between the three 
groups (Table 4.6), these differences were not statistically 
significant. Further, using density data from 1976-77 (Geysen 1977) 
and comparing this to the cost of conventional and controlled 
environment sheds during the 1970's (unfortunately Victorian costs are 
not available), capital investment per bird is greater with controlled 
environment sheds. The potential for a greater density did not in 
practice offset greater capital costs. 
Controlled environment sheds have reduced labour requirements. 
Farm data is not available but an estimate in the VBFM Study conducted 
in 1979-80 (McDonald 1981) suggested an allowance of 2 hours per lOOm^ 
per week for controlled environment sheds and 2.5 hours for 
conventional sheds. 
Farm Costs 
Two sets of costs are involved in broiler production: batch 
costs, which are usually incurred by the integrator, and grower costs 
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such as labour, housing and equipment, land, fuel and maintenance. Of 
the batch costs, using financial results of the VBFM studies, feed was 
the major item, representing almost 70% of costs. Cost of the 
chickens was just under 30% and medication, vaccination and debeaking 
about 2%. Feed costs have been discussed in some detail in the 
previous chapter. These costs apply to broilers with the qualifier 
that vertical integration coupled with concentration of ownership can 
produce substantial savings. This section deals only with the costs 
incurred by the grower. 
(a) Labour 
Little information exists on labour requirements for broiler 
farms. Using data collected in 1979-80 in preparing a model of 
broiler costs, Ripley (1981) calculated that labour contributed almost 
30% of non-batch costs. Using data collected in 1979-80, about 19% of 
this labour was provided by an owner-manager and family. The average 
wage paid to employees was $4.25 per hour which translated into a cost 
of 1.48c per bird. For each hour of labour just over 61 birds were 
produced which meant that each bird received under a minute's 
attention during the entire growing period. 
With the increase in size of broiler farms there has been a 
movement from family labour to employed labour (Kowe 1969). Noting 
labour inefficiences on smaller farms Rowe noted there was more scope 
for casual labour in peak labour periods such as cleaning out sheds or 
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debeaking on these farms. Where employed labour is used there are 
increased incentives to adopt labour-saving technologies. 
(b) Capital Costs 
Table 4.7 summarises capital investment on a sample of NSW farms 
in 1968. As can be readily seen, investment on most farms ranged from 
about $15,000 to $25,000. Ripley's (1981) model provides a more 
Table 4.7: Capital Investment on Broiler Farms 
Source: Rowe (1969) 
Distribution of total capital investment 
Size of farm (birds per batch) 
9,000- 14,000- 18,000- 27,000- 35,000- >56,000 
13,999 17,999 26,999 34,999 55,999 
Total capital 
investment ($) 
Type of capital 
Land % 
Improvements (a) % 
Structures 
. Broiler sheds % 
. Others (and silos) % 
Equipment 
. Broiler sheds (b) % 
. Other plant % 
15,642 16,677 24,489 31,521 40,468 63,944 
28.9 
3.4 
33.6 
3.0 
23.7 
7.4 
21 .0 
2.3 
32.4 
3.8 
34.1 
6.4 
24.7 
2.5 
31 , 
3, 
3] 
6 
,7 
0 
, 6 
,5 
16.2 
2 . 0 
31.4 
2.6 
34 .9 
12.9 
11.5 
2 . 6 
42.2 
1.0 
33.9 
8 . 8 
14 . 
1 , 
37 , 
3 
34.2 
8.9 
Note: (a) Improvements other than buildings - fencing, roadways, 
water supply, electricity and water connections to the site 
(b) All equipment within broiler sheds including monorail, 
lighting and plumbing 
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recent indication of capital costs. Examining component costs, the 
costs of the building and contents of a 1,200m2 shed were calculated 
to be $78,800 or $65.67 per m2. The cost of plant and other 
improvements was $49,200. Using this data, capital investment for a 
three shed farm would be $285,600. An average land value of $68,000 
was added to this to give a total capital investment of $353,600. As 
indicated by both of these studies a major capital cost is that of 
sheds. 
Comparing the construction costs of conventional sheds and 
controlled environment sheds, in 1980, a study conducted by the NSWDA 
found that conventional sheds cost $40.00 per m2 to construct and 
controlled environment sheds, $60.00 (NSWDA 1980). While controlled 
environment sheds can increase stocking rate and reduce labour costs 
through automation, high capital cost has precluded many farmers from 
using them. In addition, controlled environment sheds also have 
greater operational costs: fossil fuel has simply been substituted for 
« 
labour. Such sheds as mentioned previously were developed in the 
1960's when fossil fuels were cheap. Now with rising fuel costs the 
advantages of controlled environment sheds are being eroded. 
According to McDonald (1983 : 3) increased operating charges are 
'causing the industry to look for alternatives to energy dependent 
CES. There is a move towards a design that falls midway between 
natural and fully controlled ventilation'. Such a shed would be 
naturally ventilated in mild weather but fan assisted if required. 
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The cost of sheds must also be compared to total grower costs and 
returns. Using data from the VBFM Study conducted in 1975-76 (Geysen 
1976), in the two groups using automatic feeding, the average net cash 
return was $1.84 per m^ per batch for conventional sheds. Average net 
cash return for fully automated controlled environment sheds was $1.99 
per m2 per batch. In other words, the returns on controlled 
environment sheds were not proportionately as high as the additional 
costs when compared to conventional sheds. This is borne out by rate 
of return on capital which ranged from 6-8^ for controlled environment 
sheds and 10-12% for conventional sheds (VDA 1977). In effect it 
means that the cost of increased efficiency (as measured by 
productivity per area) was carried by the grower rather than the 
processor or integrator. It would be expected that growers would 
react against such new technology. 
(c) Other Costs 
Table 4.8 summarises production costs. The major cost is 
interest on capital suggesting a high level of indebtedness (10.41c 
compared to a total cost of 29.65c). 
Considerable variations in costs have been noted by a number of 
workers. In a Queensland study. Burns saw these as the result of a 
range of production systems, differences in size of the unit, 
operator's managerial skill and the particular integrator with whom 
the grower had a contract (Morris 1976). A large range in costs is 
also apparent in the VBFM studies. The impact of new technology can 
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Table 4.8: Broiler Production Costs 
Source: Ripley (1981) 
Production 288,000 birds June 1981 
c/bird 
Section A 
Repairs and maintenance 5,443 1 .89 
Fuel and oil 5,069 1, .76 
Electricity and gas 7,574 2, .63 
Insurance 1,325 0, .46 
Wages (employed labour) 4,694 1, .63 
Shire rates 490 0. . 17 
Litter 2,650 0, ,92 
Shed cleaning and fumigation 432 0, ,15 
Sundry 1,440 0, ,50 
Replacement cost (buildings, equip. and plant) 6,733 2, ,34 
Sub Total A 35,850 12. 45 
Section B 
Manager owner(s) and family salary 19,555 6 .79 
Interest on capital 29,988 10 .41 
Sub Total B 49,543 17, .20 
TOTAL A & B 85,393 29 .65 
be seen more clearly in these results as they are grouped according to 
shed types and hence savings as a result of technical efficiences are 
minimised. This suggests that even within the confines of a contract 
system considerable scope exists for farmer variability. 
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SUMMARY 
Modern broiler farming differs markedly from traditional farming 
where the farmer exerts a high level of control over the production 
process. To begin with, most broiler farmers have entered the 
industry only recently in what is essentially a subcontracting 
relationship with corporations. This means that control of many 
aspects of decision-making, including the use and development of new 
technology, lies with corporations rather than with the grower. The 
corporations involved with broiler growing are in turn highly 
centralised and their focus is the companies involved with the 
production of broiler stock. State intervention, which has largely 
been limited to price fixing arrangements, has done nothing 
fundamental to alter this structure. State funded research also 
occurs. As subcontractors, farmers are in a competitive relationship 
with each other in order to secure future contracts. However some 
farmers have also collaborated in an attempt to secure better working 
conditions. Figure 4.4 summarises these organisational relations of 
the broiler industry in the context of the model developed in Chapter 
Two. 
In Chapter Two it was noted that subcontracting meant that a high 
level of care in the production process was not required. The same 
can be said about broiler growing. Small margins on birds mean that 
emphasis is shifted away from the individual and onto the flock as a 
whole. This is particularly so given large flock sizes and short 
generation times. The implications for animal welfare are obvious. 
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POLITICAL E C O N O M Y 
1 financial and technological constraints 
2 perception 
Figure 4 . 4 : The Farm and its Environment: The Broiler Industry 
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The individual is expendable and welfare problems that occur for 
individuals may be overlooked. In comparison, welfare problems that 
affect the entire flock, such as disease or cannibalism, will receive 
greater attention. 
For growers, new technology has been a two-edged sword. 
Initially new technology enabled broiler growing to become a viable 
specialist proposition. Since then, new technology, much of it 
developed by integrating companies, has increased productivity. 
Limited competition between hatcheries for growers may have added an 
impetus for the development of a package of broiler technology which 
included high yielding genetic stock and feed. 
One effect of increased productivity has been over-production. 
Over-production has also been exacerbated by the expansion of grower 
numbers and the use of new labour. This has led to integrators, who 
coordinate and control various aspects of the production process, to 
reduce contracts and the overall result is greater competition between 
growers as their collective labour has exceeded demand. With a large, 
indebted pool of subcontract farmers at their disposal, integrators 
have been able to further increase their control. 
New technology would appear then to be an instrument which has 
enabled integrators to force growers into indebtedness and 
competition. The use of new technology can be justified by 
integrators as necessary to increase efficiency and it has already 
been noted that there was a trend in the industry for incentive 
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payments based on efficiency. Yet on closer examination the argument 
of adoption in order to increase efficiency does not stand. When 
integrators paid a fixed price for grown broilers, the financial 
arrangements concerning on-farm production costs did not influence 
them. Since state intervention in the determination of grower fees 
and the use of production costs to determine these fees, the 
integrator's financial interest in cost reduction has increased. This 
interest has been compounded by the concurrent emergence of more 
company farms directly owned by integrators. It is also in the 
integrator's financial interest for growers to adopt new technology 
when the integrators themselves develop and sell the technology. 
Limited data are available on the cost of production for 
different shed types in the later VBFM studies. This data showed 
increased fixed and variable costs for controlled environment sheds 
compared to conventional sheds. Unfortunately, allowances are not 
made for labour, interest or depreciation and so total cost 
comparisons are not available. One important generalisation can be 
made. A wide range in variability between individual farms and an 
overlap in costs between conventional and controlled environment sheds 
for fixed and variable costs suggests that the use of more 
sophisticated technology does not necessarily increase efficiency per 
se. This suggests that managerial ability may be more important than 
technology for reducing costs in many instances. Thus an important 
feature of new technology for growers is not necessarily its actual 
efficiency but the increased reliance on contractors and financial 
institutions which it entails. 
CHAPTER 5 
THE PIG INDUSTRY 
INTRODUCTION 
At present the majority of Victoria's 45,000 breeding sows and 
7,000 gills (sic) are individually confined in 0.2 x 1.8m stalls. 
They stand and lie for their 3 to 4 month gestation period - the 
only relief bieng (sic) a 3 week break in a farrowing crate, 
between pregnancies. 
Pigs, as mammals are social creatures who enjoy physical contact. 
They are curious animals, intellectually equal to dogs. Modern 
housing systems deny sows the facility to express innate 
behaviours and fail to provide stimuli to elicit such behaviours 
(MacKenzie 1985:3). 
Pigs require floor space for sleeping, eating, and dunging, but 
not for exercising. Some of the healthiest, fastest-growing pigs 
I have ever seen win carcass competitions have been born and 
reared entirely in intensive pens with concrete floors and 
without special provision for exercising (Downey 1951:94). 
This chapter follows the structure developed in the previous two 
chapters to examine the use of new technology in the pig industry and 
to identify those organisations which affect farm decision-making. 
Unlike the broiler industry, there is a large degree of variability in 
farm design and a high level of innovation occurring on pig farms. 
Despite this it is apparent that farmers are still constrained to 
varying degrees by the activities of the organisations in their 
environment. 
The chapter begins with an outline of the technology used by pig 
producers. Because of the variability within the industry, this is 
followed by an outline of the industry structure and, given the close 
association with other industries, details of these links. Finally 
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the chapter discusses the impact of other organisations and the 
financial constraints which farmers face. 
THE TECHNOLOGY 
Since the 1950's pigs have been raised both extensively and 
intensively. Extensive systems involve paddock rearing and minimal 
housing. Writing in 1951, Downey, a well-known figure in the pig 
industry, recommended a minimum of one acre for every 20 pigs. 
Shelter sheds were provided in the paddocks to give pigs protection 
from the rain, heat, cold and sun. Paddocking had two major 
disadvantages. Firstly, exercise directed food away from meat 
production and, secondly, worm cysts shed in the faeces could continue 
developing and readily reinfect pigs. Worm problems could be 
considerably reduced if paddocks were rotationally stocked and pigs 
kept at a low density, both of which increased land requirements 
(Downey 1951). 
Paddock rearing has commonly been used in conjunction with pens 
for specialised tasks such as farrowing sows, rearing piglets and 
finishing porkers and baconers. These tasks involve more intensive 
supervision. Although there has been a marked trend away from 
extensive production since the mid-1960's, extensive rearing is still 
used by a significant minority of pig producers, mainly those with 
smaller operations. For example, in a survey of SA producers 
conducted in 1979-80, 35% of producers ran their pigs extensively with 
minimal housing. A further 51% used a semi-intensive system involving 
a fattening or farrowing shed and some pigs run outside (Giles 1980). 
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Numerous designs have been used for intensive pen systems as 
producers have adapted their expertise and budgets to local 
conditions. As indicated in the 1970-71 Victorian Pig Management 
Study (White 1971:16) 'There are probably nearly as many designs and 
methods of construction for pig housing as there are pig raisers.' 
Downey (1951) recommended 0.74m2 of floor space for each bacon pig of 
about 113kg. He also recommended concrete floors and full stocking 
density to offset capital costs. As a variant on concrete floors, 
some farmers experimented with deep litter with initial reports of 
reduced production costs and improved financial returns (Carse 1954), 
but the use of deep litter did not become widespread because 
associated disease problems made it unprofitable (Anon 1970a). When 
intensive housing is used for the entire lifecycle pigs are generally 
kept together in age cohorts and in larger farms these are placed in 
different sheds. 
Despite the variation between piggeries there are some aspects of 
housing common to many units. The following section outlines some 
features of modern piggery design and management. 
(i) Slatted floors. Since their adoption in the 1960's slatted or 
partially slatted floors have gradually replaced concrete floors. By 
separating the pig from its faeces, slatted floors have considerably 
reduced the labour component involved in cleaning. Cleaning, once a 
daily job, is now necessary at much less frequent intervals. Farren 
(1979) has considered slatted floors to be the development that has 
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most accelerated the trend towards confinement housing. Floor feeding 
has been a further important trend; in conjunction with partially 
slatted floors, floor feeding has enabled more effective use to be 
made of pen space and has reduced the daily chore of mucking out 
(Dunkin 1976). 
The removal of pigs from pasture and their housing on concrete 
and then slats has had management implications. In paddocks, pigs 
used soil, faeces and grass as a source of minerals (Greer 1973). 
Piglets for instance obtained about a seventh of their iron 
requirements from the sow's milk and when kept on range obtained the 
remainder from eating earth (Cyanamid 1966). When housed on concrete 
floors or slats pigs lost access to some vitamins and minerals and 
dietary supplements have been used to replace the vitamins and 
minerals that were obtained from eating soil, faeces and grass (Greer 
1973). These supplements must be regarded as a necessary adjunct to 
technical developments in housing. 
(ii) Wire-floored pens. These pens are a more recent development and 
have gained popularity especially for the rearing of young pigs. They 
may be located above grower or finisher pens. The introduction of 
wire-floored pens in many intensive piggeries has enabled earlier 
weaning to take place and has reduced post-weaning scours and ill 
health (Dunkin 1976) . 
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(iii) Farrowing crates. There are a variety of farrowing crate 
designs along a basic plan involving a series of rails which allow a 
sow to stand or lie on one side (Plates 5.1, 5.2). The piglets 
confined to a larger area can creep under the rails and suckle. By 
confining the sow to this extent, farrowing crates have been shown to 
reduce piglet mortality through overlying. In the first study of 
piglet losses on a range of Australian piggeries, Glastonbury (1975) 
showed that farrowing crates markedly reduced piglet losses from 23% 
for farms with no crates to 16% for farms with crates. Farrowing 
crate technology originally came from Europe and the crates were In 
use for some time before large intensive units became common (Gardner 
1985 pers. comm.). 
(iv) Automation. Feeding is the major task that has been automated on 
piggeries. The trend towards automatic feeding was occurring by the 
mid-1960's, especially on larger farms (Melville 1968). 
(v) Stock. Three main breeds of pigs are used commercially in 
Australia: the Large White, the Landrace and the Berkshire. As with 
the layer and broiler industries farmers use cross-breeds in 
preference to pure lines because of the higher productivity of the 
former. This means that farmers either buy in cross-breed stock or 
retain a small breeding nucleus of purebreds. Unlike the layer and 
broiler industries, farmers have access to high yielding breeder 
stock. 
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Plates 5.1, 5.2: Farrowing Crates. 
Reproduced with kind permission from Animal 
Liberation. 
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(vl) A n t i b i o t i c s . In a d d i t i o n to t h e r a p e u t i c use a n t i b i o t i c s h a v e 
been u s e d w i d e l y in the p i g i n d u s t r y for g r o w t h p r o m o t i o n and 
p r o p h y l a c t i c p u r p o s e s . A n t i b i o t i c s h a v e been p a r t i c u l a r l y i m p o r t a n t 
for i n t e n s i v e p r o d u c e r s and as judged by a series of i n f o r m a l 
i n t e r v i e w s w i t h intensive o w n e r s and m a n a g e r s of s y s t e m s r a n g i n g from 
50 to 1,500 sow u n i t s , P a r s o n s (1978) found that m o s t p r o d u c e r s w o u l d 
find i n t e n s i v e pig p r o d u c t i o n m o r e d i f f i c u l t w i t h o u t the use of 
a n t i b i o t i c feed s u p p l e m e n t s . The use of a n t i b i o t i c s in w e a n e r r a t i o n s 
w a s c o n s i d e r e d to be e s p e c i a l l y i m p o r t a n t . One farmer said that if 
feed a n t i b i o t i c s b e c a m e u n a v a i l a b l e he m i g h t have to c h a n g e from a 
four to an e i g h t w e e k w e a n i n g period and this would mean only two 
l i t t e r s a y e a r . 
A t the same time a n t i b i o t i c s h a v e lost favour with f a r m e r s o w i n g 
to b a c t e r i a l r e s i s t a n c e p r o b l e m s which reduce a n t i b i o t i c e f f e c t i v e n e s s 
and l e g i s l a t i o n w h i c h has in theory r e s t r i c t e d their u s e . 
C o n s e q u e n t l y a l t e r n a t i v e s h a v e been sought within the i n d u s t r y . This 
has involved less r o u t i n e use of a n t i b i o t i c s by f a r m e r s (coupled in 
p a r t i c u l a r with better h y g i e n e ) and the d e v e l o p m e n t of a l t e r n a t i v e 
p r o d u c t s . For e x a m p l e , E l a n c o , a v e t e r i n a r y c h e m i c a l s c o m p a n y , h a s 
r e c e n t l y d e v e l o p e d a v a c c i n e for E. coli for p i g l e t scours (Gray 1985 
p e r s . c o m m . ) . In a d d i t i o n r e s e a r c h sponsored by pig p r o d u c e r s has 
d e v e l o p e d stock with g e n e t i c r e s i s t a n c e to E. coli (Anon 1 9 8 3 a ) . 
A n u m b e r of t e c h n o l o g i c a l d e v e l o p m e n t s h a v e not been used w i d e l y . 
As n o n - a d o p t i o n can p r o v i d e clues to the a d o p t i o n p r o c e s s these 
d e v e l o p m e n t s are included b e l o w . 
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(vii) Controlled environment sheds. Controlled environment sheds have 
been used on a small number of farms particularly to regulate 
temperature for piglets which are the group most susceptible to 
chilling. Fully enclosed forced ventilation sheds are uncommon; 
Gardner (1985 pers. comm.) estimates they may be used on only half a 
dozen farms. Apart from rising costs a major problem to emerge with 
controlled environment sheds is that of system failure often due to 
the action of ammonia fumes acting in a confined area. Minimum 
disease piggeries have also been established and research conducted on 
their management. In these piggeries the environment is closely 
controlled, antiseptics are used and new stock is carefully 
scrutinised. A major problem that these units face is that of 
contamination (Anon 1970b, Gray 1985 pers. comm.). 
(viii) Hormones. Prostaglandins have been used to synchronise 
farrowing and hence obtain a greater degree of control over the timing 
of production cycles and output. This enables more efficient use to 
be made of farrowing facilities and greater flexibility for fostering 
and sows can also be regulated to farrow on week days so reducing 
weekend labour (Wells 1979, Miller 1983). Despite these advantages 
hormones are not used on many piggeries; oestrus control can mask 
reproductive problems and community concern over hormones has made 
some farmers wary of their use (Gray 1985 pers. comm.. Smith 1985 
pers. comm.). 
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A feature of these unsuccessful technologies is that they have 
approached biological or technical limits. This means that the 
potential advantages of the technologies are outweighed by biological 
or technical problems which appear difficult or impossible to resolve 
without an escalation in costs. Alternatively, since their 
development, the economic or political climate has changed. 
Controlled environment sheds have become less attractive as fuel costs 
have risen, and the pattern of antibiotic and hormone use has changed 
following legislation. 
Considerable innovation has occurred in intensive housing 
technology as producers have experimented with the layout and design 
of pens. New ideas have been incorporated and improved upon as a 
result of experience. Innovation at the farm level has been greater 
than in the layer and broiler industries where cages and sheds have 
been more standardised, being sold in preconstructed units to 
farmers. 
The importance of on-farm innovation as a result of experience was 
emphasised by Commissioner Barnes in his decision on an application by 
the Australian Workers Union to vary the Fig Breeding and Raising 
Award 1977 and increase rates of pay commensurate with experience: 
...the industry had been in a constant state of evolutionary 
change since intensive piggeries were first established in 
Australia and . . . management was still experiencing the need to 
upgrade and revise existing concepts of effective stockmanship. 
In consequence there was a continuing requirement for employees 
at every level to be innovative and responsive to new methods of 
handling pig livestock as they were introduced. (Australian 
Conciliation and Arbitration Commission 1980). 
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Since 1971 pig producers have also collectively sponsored research 
through the payment of a levy on each pig slaughtered. Levy money is 
placed in a research fund established by the Australian Pig Industry 
Research Committee and is supplemented on a dollar for dollar basis by 
federal funding (Pig Industry Research Act 1971, DPI 1984b). An 
additional levy has been paid by producers since 1975 for the 
promotion of pigmeat and in conjunction with this there have been 
renewed attempts to standardise the product. This has involved the 
research and development of a National Carcass Measurement and 
Information Service and the instigation of a scheme for measuring 
carcasses. 
INDUSTRY STRUCTURE 
Throughout the 1950's most pig farming was associated with 
dairying. Pigs on these farms disposed of skim milk which was 
considered a waste product (Downey 1951). However, because the milk 
supply on any one farm varied enormously throughout the year, 
supplementation of the diet was often necessary in some months (Aiken 
1969). Pig farming was also carried out in conjunction with wheat 
growing, and to a lesser extent, grazing, fruit growing, poultry 
farming, cane growing and mixed farming (CBCS 1954c). 
Pig farming then was usually small-scale, and carried on across a 
wide range of farms. Throughout the 1950's there was little change in 
this pattern. For example, in 1949-50, out of a total of 245,267 
rural holdings, 52,978 or 223i carried pigs (CBCS 1952). Of those 
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holdings carrying pigs, 21% had a herd size of under five pigs and 
only 2% carried over 100 pigs (CBCS 1951). By 1955-56, the total 
number of rural holdings carrying pigs had dropped slightly to 50,821 
or 20% of total rural holdings (CBCS 1959). Twenty-four percent of 
these holdings had less than five pigs, 40% had less than 10 pigs and 
only had over 100 pigs (CBCS 1958). In the late 1950's the largest 
piggery in Australia had 800 sows (Gardner 1985 pers. comm.). 
Judging from journal articles on farm management fT/ie Pig Farmer, 
passim) a number of specialist farms emerged in the 1960's. 
Unfortunately, data on relative farm size was not collected during 
this time, although the small amount of data collected from 1970 
onwards indicate a steady increase in the number of herds with more 
than 200 pigs and a decrease in the number of herds with less than 10 
pigs (Table 5.1). By 1980, 19,279 establishments produced pigs. Only 
18% had less than 10 pigs and 13% had over 200 pigs (AOS 1983c). 
Moreover the total number of holdings carrying pigs dropped during the 
1970's. The fall was most marked in the dairying areas (Richardson 
and O'Connor 1978). The drop in the number of farms producing pigs 
must be seen in perspective: in 1983, 1% of rural establishments still 
produced pigs (ABS 1984b). 
Because of the wide variation in farm structure and management it 
is difficult to discuss an 'average' piggery. The Victorian Pig 
Management (VPM) studies, conducted between 1960-61 and 1980-81 
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Table 5.1: Pig Herd Numbers 
Source: ABS (1978, 1983c) 
Year 
(31 March) 
No. holdings 
(total) 
Less than 
10 pigs 
Greater than 
200 pigs 
1970 39,498 9,003 1,937 
1971 37,797 7,878 2,302 
1972 39,252 6,937 3,225 
1973 35,432 6,024 3,500 
1974 28,500 - 2,500 
1975 24,994 5,414 2,064 
1976 23,830 5,088 2,077 
1977 21,962 4,259 2,121 
1978 20,073 3,872 2,099 
1979 19,243 3,686 2,156 
1980 19,279 3,529 2,486 
1981 . 17,271 3,411 2,347 
1982 14,290 2,819 2,246 
1983 13,548 2,641 2,398 
Note: To 1976 holdings with pigs; after 1976, establishments with 
pigs. An establishment covers all operations carried out by 
one enterprise at a single physical location. A 'physical 
location' refers to each individual agricultural holding. 
However, where two or more holdings in the one local government 
area are operated under one management, the holdings are 
combined to form one establishment. 
provide the only time series on farm management^ (White 1962, 1964, 
1965, 1966, 1967, 1968, White and Miller 1970, White 1971, Woog, Cale, 
Hubbard, Gould and Cole 1974, Cole, Rogerson and Wilcox 1980, Cole and 
Rogerson 1981). Unfortunately these studies do not differentiate 
between sideline and specialist farms, although as evidenced by sow 
numbers (and descriptions in earlier studies) both groups are 
1. Following the convention used in the layer and broiler chapters, 
the studies are referred to using the second half of the 
financial year in which they were undertaken. The series as a 
whole is referred to as VPM studies. Studies are available 
through the Victorian Department of Agriculture. Studies for the 
following years are not available: 1969, 1972, 1973, 1975, 1976, 
1977, 1978, 1979. 
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represented. Also, the studies do not constitute a randomised sample. 
Table 5.2 indicates increases in productivity on the Victorian 
farms. More piglets are now produced per sow per year and less food 
is required to produce a kilogram of pigmeat. Figures 5.1, 5.2 and 
Table 5.3 indicate costs and profitability using deflated data. 
Although average productivity has increased and more sophisticated 
technology is available, productivity on some farms in the late 1980's 
was not as high as it was on farms studied in previous years. 
Financial data indicate variability in profits and feed costs between 
years. Wages have increased. 
The remainder of this chapter focuses on an analysis of those 
organisations in the farm's environment which influence decision-making. 
OTHER INDUSTRIES 
Especially when pigs have been reared as a sideline, changes to 
husbandry practice and the use of new technology must be analysed in 
conjunction with changes occurring in related industries. In these 
circumstances pig farmers are reacting to other industries rather than 
interacting with each other. Two clear examples of pig industry 
reaction occur in relation to: 
(i) the impact of new technology in the dairy industry; and 
(ii) marketing arrangements in the wheat-sheep industry. 
From the late 1950's onwards wholemilk collection began to 
replace cream collection on dairy farms. It is estimated that the 
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Table 5.2: Productivity Data. 
Source: VPM studies 
Year Litters per year Size litter weaned Food conversion 
(food units per kg 
meat produced) 
1962 1.73 8. 14 
1964 1.5 7.5 5.8 
1965 1 .73 7.6 6.2 
1966 1.75 7.9 6.0 
1967 1.8 7.7 6.2 
1968 1.9 7.8 5.6 
1970 1.9 7.8 6.0 
1971 1.9 7.4 6.3 
1973 - - -
1974 1.8 7.8 6.5 
1980 2.02 8 . 1 5.7 
1981 2.09 8.5 5.1 
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Figure 5.1: Profit per Sow. (Calculated from Net Income from Pigs 
by Average Number of Sows per Year.) 
Source: VPM studies. 
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Table 5.3: Labour Costs: Award Wages per Week 
Source: Commonwealth Conciliation and Arbitration 
Commission (1973, 1974), Australian 
Conciliation and Arbitration Commission 
(1976, 1977, 1978a, 1978b, 1979a, 1979b. 
1980, 1981, 1984) 
Year Leading Hand Award Wage 
Real Wage Deflated Wage 
June 1969 $52. ,00 $48, ,50 
May 1972 61 . ,80 49, ,63 
Dec 1973 71 , 10 49. , 17 
May 1974 90, ,00 58, ,40 
May 1975 105, .00 58, ,30 
July 1977 128 .70 57 .40 
Mar 1978 141 , 80 57 .27 
Mar 1979 151 .60 57 .77 
Apr 1980 163 .50 54 .81 
May 1981 187 .50 55 .93 
Jan 1984 242 .80 58 .54 
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Source: VPM studies 
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amount of skim milk retained on dairy farms dropped from 3,214 million 
litres in 1955-56 to about 2,082 million litres in 1968-69. Between 
1956 and 1968, the percentage of the pig population kept in dairying 
areas fell from 67% to 58% (Pender and Erwood 1970). Pig production 
continued to move away from the dairying areas throughout the 1970's, 
and by 1979-80 a random survey of SA piggeries indicated that only 
3.5% of pig producers received any income from dairying (Giles 1980). 
As less skim milk was available as a source of food for pigs some 
dairy farmers stopped keeping pigs. Those retaining pigs tended to 
increase herd size and buy alternative foods (Richardson and O'Connor 
1978). Pig keeping thus became removed from its traditional place on 
the dairy farm. 
During the 1960's and 1970's a major relocation of pig farming 
occurred from dairying to grain-growing areas. In 1960 about a 
quarter of the pig population was located in grain areas; by 1972 this 
had increased to half (Gisz and Hassab 1973). Richardson and O'Connor 
(1978) have documented and analysed this locational shift in some 
detail at a regional level. Following the introduction of wholemilk 
collection and the changes this brought to pig production these 
authors account for the shift firstly by a fall in wool prices which 
forced many sheep-wheat farmers to find an alternative source of 
income in the form of pigs and secondly by the introduction of wheat 
quotas. Pigs were seen as an efficient way of disposing of over-quota 
wheat and while the quotas were in operation many sideline piggeries 
were established. 
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Although wheat quotas were in operation between 1969-70 and 1974-
75, they were only really effective in limiting the acreage of wheat 
planted during 1971-72 (Fisher 1975). Quotas may also have been 
partially effective in the two previous years. Drought and the world 
market situation in 1972 resulted in the quotas being ineffective 
after 1972 (West 1980). According to West (1980), the impact of 
quotas was felt mainly on sow numbers which increased by 36% between 
1970 and 1972. After 1974 the raising of quotas and higher grain 
prices (Australian Wheat Board 1982) led to a one-third reduction in 
pig numbers from a peak of 3.3 million in 1973 to just over two 
million, where it has remained (Figure 5.3). The emergence of more 
specialist piggeries, however, suggests that pig production has become 
less tied to profitability in the wheat industry. 
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Figure 5.3: National Herd Size (Note: Data taken at 31 March) 
Source: BAE (1975), ABS (1978, 1984c) 
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The Rosevilla piggery of Mr George Rosenblatt illustrates some of 
the trends described above. Established in the mid-1950's as a dairy 
farm, two paddock sows were kept as a sideline 'doing remarkably well 
on the surplus separated milk from 90 cows' (Parsons 1973a:1044). In 
1961 an intensive piggery was constructed. A few years later the 
dairy farm was closed and the pig herds built up. By the early 1970's 
Rosenblatt was growing his own cattle and wheat and mixing his own 
grain for the pigs which had by now grown to a herd of 100 sows 
(Parsons 1973a). 
Markets 
Pigmeat has been produced mainly for the domestic market, the 
export market accounting for only a small percentage of total 
production (BAE 1980, BAE 1984). While pig production was mainly 
associated with dairying and conducted on an opportunistic basis 
output was variable. Seasonal variation occurred as a response to 
fluctuations in milk supply, the supply being virtually unavailable 
for some months of the year. Food quality was also variable. 
According to Aiken (1969: 645) 'If a protein supplement was used to 
replace the milk and it usually wasn't, it was usually a meat and bone 
meal of questionable quality. These factors combined with an unstable 
carcass grading arrangement resulted in a highly variable product.' 
In addition to seasonal fluctuations a longer well recognised 
'pig cycle' occurred every three to five years (BAE 1972). The 
salient features of this cycle were that as pigmeat prices rose 
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farmers responded by increasing their herds. As a result, within 18 
months to two years, the production of pigmeat would sharply increase 
and consumption would fail to keep pace with production. As a 
consequence pig prices would fall and producers would react by 
reducing their numbers or leaving production altogether. Production 
would then fall to, or below consumption levels, pigmeat prices would 
rise and the cycle start again. According to the BAE (1972), the 
underlying reason for this cyclic instability was the speed and degree 
by which production could respond to a change in the price of 
pigmeat. 
While this is true, the same could be said for any commodity with 
a fast generation time such as poultry. Poultry did not have such a 
cycle and this was because farmers tended to be specialists remaining 
within the industry, rather than more flexible producers moving in and 
out of production as a response to market conditions. This means then 
that within the economic confines of what constitutes profitability 
the pig cycle must also be seen as the product of farmer attitudes 
towards pigs, an attitude which viewed pigs as an opportunistic 
sideline activity. 
One trend within the industry has been a move towards marketing 
heavier pigs. For producers this has meant a higher capital 
investment in housing and feeding. Further, while producers of heavy 
pigs can convert to light pigs if market prices are favourable, the 
converse is not always possible if housing facilities are not 
available (Bennett 1982). This change in marketing policy has hence 
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been translated into changes in farm management and investment 
decisions. 
CORPORATE INVOLVEMENT 
Corporate involvement, especially from the larger food processing 
companies such as Adelaide Steamship, Bunge and Elders IXL has 
occurred through direct ownership of larger piggeries (Sargent 1983). 
The establishment of specialist piggeries must be seen as an attempt 
to gain greater control over output, both in terms of quality and 
quantity. Intensive indoor housing provided the conditions under 
which a standardised pig could be produced; it was this type of 
housing which allowed and enabled maximum control over the production 
process. 
The first large piggery was built by a family unit in the late 
1950's at Penguin, Tasmania. Capacity was 800 sows and the piggery is 
now company owned (Gardner 1985 pers. comm.). A few years later, in 
1964, another large piggery was established near Bendigo by the 
Mayfair group. The piggery had two units each with a 2,000 sow 
capacity making it much larger than any other piggery in existence. 
Innovative ideas for the piggery were largely supplied by the manager, 
who had previous experience in the pig industry in North America, and 
a veterinarian. The two units of the piggery were built sequentially 
and with the experience derived from the first unit, improvements were 
incorporated into the second unit. Further modifications after 
experience with the second unit were used in the construction of a 
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piggery built later in the decade at Menangle by the same group 
(Dryburgh 1984 pers. comm.). Some of these problems in design 
included aluminium structures which corroded, flat roofs and square 
buildings which caused ventilation problems and poor floor design 
which provided insufficient drainage (Gray 1985 pers. comm.). 
The Bendigo piggery was established 'to assure a continuity of 
supply of the right type of pigs' (Dryburgh 1984 pers. comm.). The 
piggery was also widely publicised in order to interest farmers in the 
possibility of large scale farming and hence provide a more stable 
industry base (Gardner 1985 pers. comm.) as Mayfair policy was to 
obtain at least half of their pigs from non-company farms (Dryburgh 
1984 pers. comm.). 
The strategy appears to have worked. The average herd size in 
1960 was 29; by 1966 it had risen to 41, and by 1973 it had jumped to 
92 (Smith 1976). Estimates based on a survey by the BAE (1972) 
suggested that 60^ of large holdings had entered the industry during 
the previous decade and that nearly all the remainder had increased 
their herd size to greater than 1,000 pigs during this time. In 
addition to increasing size farmers also began to adopt and adapt 
intensive housing and such farms became increasingly common after the 
mid-1960's. Melville (1968: 7) in the Pig Farmer reported that the 
keeping of pigs 'in bare yards with a shed or feeding floor attached 
is fast disappearing. Intensive housing is now being adopted almost 
universally.. . ' 
1 8 0 . 
The establishment of large specialist piggeries also represented 
a substantial shift in thinking from regarding pigs as a peripheral 
activity to a major concern around which a farm enterprise was 
centred. An example of such a shift is the Fielders pig farm at 
Tamworth. The original piggery was established in 1962 with a 50 sow 
herd. The aim was to use the piggery for the disposal of factory 
waste from starch and gluten. After a year it was decided to abandon 
the waste feeding and the herd was built up to 1,000 sows and fed on 
manufactured feed produced by the Fielders Stock Feed Mill. The mill 
itself was also expanded and by 1973 was supplying poultry and pig 
feeds to local producers (Parsons 1973b). 
The emergence of large specialist pig producers resulted in 
increased market stability. This stability in turn attracted more 
specialist farmers. After the mid-1960's as evidenced by pig numbers 
(Figure 5.3) the pig cycle became less pronounced. However, auction 
prices have continued to fluctuate (Gill, Griffith and Burgess 1983). 
Although the number of company owned farms is small in comparison 
to family partnerships or sole operators (Table 5.4), many of the 
company owned farms are very large and hence account for a significant 
percentage of production. Using data published in 1983, \1% of total 
pig production was under corporate control (Sargent 1983). Currently 
the largest piggery in Australia is company owned by Bunge. Located 
at Corowa with 17,500 sows it controls about 6% of the market (Sargent 
1983, 1984, Gardner 1985 pers. comm.). Elders IXL and Adelaide 
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Steamship, each with several piggeries, each have a slightly larger 
output than Bunge (Sargent 1983). 
Table 5.4: Pig Farms - Structure of Ownership 
Source: ABS (1977a, 1979, 1983b) 
Year Sole Family Other Private Public Other Total 
operator part. part. Inc. Co. In. Co. enterprises 
1974-75 1,539 1,945 61 69 1 36 3,651 
1977-78 1 ,219 2,259 72 98 3 39 3,690 
1981-82 811 1,820 101 124 6 28 2,890 
Note: Data not published in this form after 1981-82. 
Little information exists on the extent to which vertical 
integration and contracting occur. Sargent (1984) suggests that 
there are signs that the pig industry will become integrated like the 
boiler industry. For example, in 1983 Elders IXL through its 
subsidiary Barastock Stockfeed Company had 3,000 contract pig farmers 
who were supplied with livestock, veterinary services, stockfeed and 
pig management expertise. 
STATE INTERVENTION 
As in the layer and broiler industries, the state is involved in 
research and extension activities for the pig industry. Anti-
pollution legislation has influenced management, for example, through 
the requirement of upgraded effluent treatment (Gray 1985 pers. 
comm.). Legislation has also restricted the use of antibiotics and 
regulation has curtailed the activities of most specialist swill 
feeders. 
182. 
1• S w i l l r e g u l a t i o n 
S w i l l f a r m e r s w e r e g e n e r a l l y located on the o u t s k i r t s of u r b a n 
a r e a s and they r e c y c l e d into their p i g s a w i d e range of f o o d s t u f f s 
w h i c h w o u l d o t h e r w i s e h a v e been w a s t e d . A l t h o u g h m o s t swill f a r m e r s 
w e r e s u p p l i e d on a r e g u l a r b a s i s t h r o u g h s p e c i f i e d o u t l e t s food 
s u p p l y c o u l d a l s o be o p p o r t u n i s t i c and v a r i a b l e . 
T h e r e is little i n f o r m a t i o n r e g a r d i n g the e x t e n t of s w i l l 
f e e d i n g but some i n d i c a t i o n is g i v e n by the BAE (1972) s t u d y c o n d u c t e d 
in the late 1 9 6 0 ' s . On the larger farms with over 50 p i g s g a r b a g e and 
s w i l l f e e d i n g was a l m o s t t o t a l l y c o n f i n e d to s p e c i a l i s t h o l d i n g s w h e r e 
it c o m p r i s e d a b o u t 19% of f e e d . On s m a l l e r s p e c i a l i s t farms w i t h less 
than 50 p i g s swill f e e d i n g a c c o u n t e d for 31% of f e e d . In c o a s t a l 
V i c t o r i a and Q u e e n s l a n d g a r b a g e and swill w e r e the m a i n c o m p o n e n t s of 
the a v e r a g e r a t i o n . 
For m a n y A u s t r a l i a n f a r m e r s swill o p e r a t i o n s c a m e to an a b r u p t 
end in 1975 w h e n a ban was p l a c e d on swill f e e d i n g (Anon 1 9 7 5 a ) . The 
ban w a s i n t r o d u c e d to p r e v e n t the r i s k of spread of foot and m o u t h 
d i s e a s e and o t h e r e x o t i c d i s e a s e s such as a n t h r a x and swine f e v e r . 
A c c o r d i n g to the M i n i s t e r for A g r i c u l t u r e in N S W (Mr C r a w f o r d ) , foot 
and m o u t h o u t b r e a k s in o t h e r c o u n t r i e s could be traced to swill 
f e e d i n g p i g g e r i e s as c o u l d s w i n e f e v e r b o t h in A u s t r a l i a and o v e r s e a s 
(Anon 1 9 7 5 b ) . In r e s p o n s e , the W a s t e Food Pig F a r m e r s C o m m i t t e e 
c o n t e n d e d that the farm on w h i c h the o r i g i n a l foot and m o u t h o u t b r e a k 
had o c c u r r e d in B r i t a i n w a s n o t a swill f a r m . F u r t h e r m o r e they a r g u e d 
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that it was not the swill farms that gave rise to exotic disease but 
the importation of meat into Australia (Anon 1975c). In other words 
foot and mouth disease could be spread by feeding imported, 
contaminated meat to pigs. The legislation, instead of breaking the 
cycle at the level of imports where there were powerful lobby groups 
broke the cycle at the level of the much smaller group of swill 
farmers who did not have as much political power. 
Some swill feeders began to use manufactured feed which was more 
expensive. Others, by virtue of being located on the urban fringe 
were able to sell their properties for suburban development. By 1983 
there was only one major swill feeder operating in NSW. Located at 
Orange, the pigs were supplied by the local bakery (Fuller 1983 pers. 
comm.). In effect the swill ban has simply added to the trend of 
greater standardisation already occurring in the pig industry. 
2. Antibiotic legislation 
The effects of antibiotics on growth promotion were widely 
publicised after the mid-1940's (Moore, Evenson, Luckey, McCoy, 
Elvehjem and Hart 1946, Jukes, Stokstad, Taylor, Cunha, Edwards and 
Meadows 1950). Early experiments carried out by the NSW Department of 
Agriculture and demonstrations for farmers showed increased growth 
rates (McClymont 1952, NSW Parliament 1954, 1956). 
During the 1950's there appeared to be much interest in 
antibiotics. Despite the demonstrable growth increases that could 
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o c c u r , the h i g h p r i c e of a n t i b i o t i c s m e a n t that their u s e did n o t 
a u t o m a t i c a l l y e n h a n c e p r o f i t a b i l i t y and e a r l y w r i t e r s c a u t i o n e d 
a g a i n s t i n d i s c r i m i n a t e u s e ( M c C l y m o n t 1 9 5 1 , E d g a r 1 9 5 3 , R u s s e l l 1 9 5 3 ) . 
In r e s p o n s e to the p o t e n t i a l m a r k e t p h a r m a c e u t i c a l c o m p a n i e s d e v e l o p e d 
c h e a p e r a n t i b i o t i c s and as a r e s u l t a n t i b i o t i c u s e i n c r e a s e d . 
A n t i b i o t i c s u s e d for g r o w t h p r o m o t i o n or p r o p h y l a c t i c p u r p o s e s c o u l d 
be f r e e l y p u r c h a s e d by f a r m e r s as c o u l d t o p i c a l t h e r a p e u t i c 
p r e p a r a t i o n s . A v e t e r i n a r y p r e s c r i p t i o n w a s n e e d e d o n l y for s y s t e m i c 
t h e r a p e u t i c a g e n t s (Boland 1984 p e r s . c o m m . ) . The g r o w t h p r o m o t i n g 
e f f e c t s of a n t i b i o t i c s a r e t h o u g h t to be a t t r i b u t a b l e to t h e i r e f f e c t 
on some c o m p o n e n t of n o r m a l b a c t e r i a l f l o r a . 
T h o s e b a c t e r i a that are n o t k i l l e d as a r e s u l t of a n t i b i o t i c use 
r e p l i c a t e and g i v e rise to r e s i s t a n t p o p u l a t i o n s (Novick 1 9 8 1 ) . In 
A u s t r a l i a r e s i s t a n c e to the c o m m o n l y used a n t i b i o t i c s o c c u r r e d 
q u i c k l y . R e s e a r c h c a r r i e d out by the N S W D A w i t h p e n i c i l l i n s h o w e d 
t h a t a d o s e r a t e of 4 . 0 6 g per t o n n e of feed g a v e a g r o w t h i n c r e a s e of 
16.95S in p o u l t r y in 1 9 5 4 . By 1 9 6 0 , the same d o s e rate g a v e a g r o w t h 
i n c r e a s e of o n l y 1 . 3 % . R e s i s t a n c e w a s also found to l i n c o m y c i n but 
n o t b a c i t r a c i n ( M c D o n a l d 1 9 6 9 ) . 
In 1 9 7 0 , a m e e t i n g of the N a t i o n a l H e a l t h and M e d i c a l R e s e a r c h 
C o u n c i l (NHMRC) ad h o c s u b - c o m m i t t e e on a n t i b i o t i c s in v e t e r i n a r y m a s s 
m e d i c a t i o n r e c o m m e n d e d the e s t a b l i s h m e n t of a system of s u r v e i l l a n c e 
of a n t i b i o t i c r e s i s t a n c e . A s a r e s u l t t h r e e s u r v e y s w e r e i n i t i a t e d 
(DPI, A n i m a l H e a l t h C o m m i t t e e n . d . ) . For E. coli t e s t e d from p i g s , 
the g r e a t e s t r e s i s t a n c e o c c u r r e d to s t r e p t o m y c i n (50-605S) and 
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tetracycline (75-86%). Over the three year survey period there was 
also an increase in the number of isolates that were resistant to 
these two a n t i b i o t i c s . The resistance found in Salmonella spp. 
isolated from pigs was highest to streptomycin (91-94%) followed by 
tetracycline (26-34%). Between 1976 and 1978 resistance to 
tetracycline had decreased from 24-14% in poultry and it was suggested 
that this could be due to a rationalisation within the industry and 
the use of cost saving procedures that could have resulted in less use 
of this a n t i b i o t i c . In the third survey, testing was undertaken 
on Staphyloccus aureus isolates taken from bovine mammary gland 
tissue. Resistance to both penicillin and streptomycin fell from 13% 
in 1976 to 2.7% and 8.1% respectively in 1978 (Frost n.d.). This was 
attributed to the more careful use of antibiotics and intramammary 
preparations and changing management practices. Unfortunately testing 
was not carried out on other species. In summary, the three surveys 
mentioned above all found resistance to streptomycin, tetracycline and 
penicillin, all of which are used in human medicine. 
In a climate of overseas concern about antibiotic resistance 
(including its transferance from animal to human pathogens) and 
recommended legislative restrictions (United K i n g d o m , Joint Committee 
on the Use of Antibiotics in Animal Husbandry and Veterinary Medicine 
1969, U S A , Food and Drug Administration 1971, World Health 
Organization 1973), and in response to demonstrable resistance under 
Australian c o n d i t i o n s , in the late 1970's the NHMRC appointed a 
Working Party 'to consider the effects upon human medicine of the 
utilisation of certain antibiotics in veterinary medicine and animal 
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husbandry,' (NUMRC 1977: 1). The Working Party Report recommended 
changes to the Uniform Poisons Standard to restrict the use of 
antibiotics of value in human medicine and antibiotics which it 
considered likely to produce resistance in some of the bacteria of 
importance in human health. More specifically the report recommended 
that penicillins, tetracyclines, cephalosporins, sulphonamides, 
trimethoprim and related compounds, aminoglycoside antibiotics and 
chloramphenicol be disallowed for growth promotion. Sulphonamides 
were to be restricted to medical, veterinary and dental prescription 
apart from the use of sulphaquinoxal ine for use as a coccidiostat. 
The use of tylosine and other macrolides was to be reviewed (NHMRC 
1977) . 
The NHMRC rcommendations caused much consternation within the pig 
and poultry industries where antibiotics had been used extensively for 
growth promotion and prophylactic purposes. Industry submissions to 
the Working Party provided the first documenation of the extent to 
which antibiotics were used on livestock and they underscored the 
dependence of the intensive industries on these compounds. 
In a position paper, the Australian Veterinary Chemical 
Association (n.d.: App. IB.2) stated that 'intensive animal production 
is dependent upon...[antibiotic] prophylactic measures for economic 
survival.' The paper argued that prophylactic use was necessary 
because of the poor availability of veterinary services. Increased 
veterinary supervision would be necessary if prophylactic materials 
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were put on prescription and there were not enough veterinarians 
available if this was to occur. 
Prophylactic use of antibiotics was not only a substitute for 
specialist intervention, it also reduced the on-farm labour component, 
so a lower level of hygiene and sanitation and less direct contact 
with animals were possible. Unrestricted use of antibiotics reduced 
farm costs (Parsons 1978). Thus according to the Australian 
Veterinary Chemical Association (1981:1) antibiotic use had aided in 
the development of 'highly efficient meat production methods where 
energy, space, time and manpower have been reduced to a cost-efficient 
minimum.' 
It is impossible to determine the quantity of antibiotics used in 
the intensive industries. One of the best general summaries available 
is a letter by Sydney veterinarian Mr W. Marbach, himself a member of 
the Working Party, to the NHMRC. According to Marbach (1976) in a 
survey of stockfeeds and premixes used for pigs and poultry in NSW 
oxytetracycline and chlortetracycline were the most commonly used 
antibiotic feed additives. Less frequently feed mixes contained 
penicillin, bacitracin, neomycin, and oleandomycin. A few contained 
tylosin and virginiamycin. No stockfeeds or premixes were found to 
contain streptomycin or chloramphenicol. The antibiotics most 
commonJy used for therapeutic purposes were chlortetracycline 
hydrochloride and oxytetracycline. 
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Despite industry resistance, the NHMRC recommendations were 
incorporated into state legislation. In NSW and Queensland where pig 
and poultry production was concentrated sulphonamides were allowed to 
be used prophylactically in calves and pigs up to 12 weeks of age at 
specified concentrations (NHMRC 1980). 
Industry audits which are available from 1976 indicate the impact 
of the legislation (Figure 5.4). Between 1976 and 1982 total sales of 
animal health products rose from $54.6 million to $91.8 million. 
Antibiotic sales rose slightly from $1.1 million to $1.2 million, this 
representing a drop from 2 to 1% of total sales. 
State surveillance of antibiotic resistance has continued. As a 
general indication, in NSW, in about 1983, high levels of resistance 
were found in £". coJi isolates from pigs. This included resistance to 
tetracycline (70-87%), sulphonamides (55-87%) and streptomycin 
(45-48%). Gardner (n.d.), a veterinary officer in pig health, 
considered that these antibiotics were unlikely to work. The problem 
of antibiotic resistance has recently received widespread media 
attention. In the most convincing evidence presented to date 
Holmberg, Osterholm, Senger and Cohen (1984) traced Salmonella 
poisoning in 18 people in the USA (one of whom died) to animal 
bacteria passing their resistance to human bacteria. 
The dependence of the intensive livestock industries on 
antibiotics has meant that some restructuring has occurred since the 
antibiotic legislation was enacted. Rather than change the management 
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Figure 5.4: Animal Health Product Sales 
Source: Digby (1984 pers. comm.) 
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procedures which fundamentally underlie intensive husbandry, 
alternatives have been sought within the existing technological 
framework. Neville Gilbertson, the product manager of Wellcome, 
stated that the new antibiotic regulations have meant that future 
research will focus more on non-antibiotic drugs to promote growth 
(Anon 1979a). The legislation has also meant that smaller independent 
farmers may have lost some of their former competitiveness in relation 
to contract farmers who have access to company veterinarians or large 
producers who employ their own veterinarians. In practice though, 
there is evidence to suggest that antibiotics are more freely 
available than legislative requirements would suggest (Australian 
Broadcasting Commission 1984). 
ECONOMICS OF PRODUCTION 
Farm Returns 
In real terms, despite increases in productivity, as evidenced by 
the VPM Study data, profits per sow have dropped between 1960 and 1980 
(Figure 5.1). Added to this decline are fluctuations in returns 
throughout the year and price differences between different markets 
which add uncertainty to the production process. Detailed figures on 
these seasonal and geographical fluctuations have been published by 
the BAE (1975). For instance in 1970 porker saleyard prices in Sydney 
varied between 65 and 57.1 cents per kilogram. In the same year 
Melbourne porker prices varied between 66.4 and 60 cents per kilogram. 
To give an indication of how market prices and productivity affect 
191 . 
returns, Alcock (1972) has calculated the change required in various 
factors to produce a change of $20 per sow in net returns (Table 
5.5) . 
Table 5.5: Change Required in Various Factors to Produce a Change of 
$20 per Sow in Net Returns 
Source: Alcock (1972) 
Factor Required 
change 
(+ or -) 
Original 
value 
New 
value 
Prime bacon price 
Feed cost 
Pigs/sow/year 
Feed conversion 
Average daily gain 
Grading {% prime) 
2.2c/kg 
0.411c/kg 
1.32 pigs 
0.325 
0.07kg/day 
20 
55c/kg 
6.05c/kg 
16 pigs 
3.5 
0.57kg/day 
90 
52.8c or 57.2c 
5.64c or 6.46c 
14.68 or 17.32 
3.175 or 3.825 
0.50 to 0.64kg 
70 
Note: Original imperial units converted to metric 
In addition to uncertainty regarding financial returns, a high 
degree of flexibility exists within the production process; management 
decisions regarding the timing of breeding, weaning and finishing can 
also influence returns. For example in the VPM Study conducted in 
1961-62 (White 1962) weaning age varied from 43 to 75 days. Age of 
weaning may influence both capital investment and mortality. For 
instance Gray (1985 pers. comm.) has found a 15-^6% piglet loss when 
weaning at 4 weeks compared to 12-13% at a five week weaning. 
Management decisions regarding the timing of operations can 
significantly affect returns. The VPM Study conducted in 1963-64 
(White 1964) emphasised this point by showing that on one farm keeping 
pigs to baconer weights rather than selling them as suckers would 
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have enhanced profitability. Such decisions may be more apparent in 
retrospect in a climate of variable market conditions. 
The general trend towards falling returns per animal combined 
with uncertainty have resulted in specialist farmers enlarging their 
operations. Economies of scale have been clearly demonstrated by 
Bennett (1982) using aggregated data from VPM studies. The increase 
in economic performance on larger units was reflected in increased 
productivity. Large units were also more able to accommodate rises in 
feed and running costs although a high degree of variation meant that 
the economic performance of some smaller piggeries was equivalent to 
that of larger piggeries. 
Farm Costs 
The three main cost areas associated with pig production are 
labour, feed and sheds/equipment. Because pig production has often 
been associated with other farm activities it is difficult to discuss 
some costs, such as labour, fuel and repairs. In addition few 
detailed studies exist on cost analysis. Despite these data 
limitations a few general comments can be made on trends. 
1. Labour 
Few detailed calculations have been made on the amount of labour 
required on a piggery and its contribution to total costs. Some 
indication is provided by Woltmann (1975) who suggests that labour 
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constituted 15-38% of total costs on two Queensland farms. While 
small numbers of pigs were kept in conjunction with other farming 
activities there was little need for specific hired labour. 
Increasing farm size has meant an increased reliance on hired labour. 
The first award to cover pig workers, the Breeding and Raising of 
Pigs Award, 1969, made federally, was made by consent between the 
Australian Workers Union and 'Huntly Projects Ltd and another'. The 
award covered wages and conditions of work (Commonwealth Arbitration 
Commission 1969). The award reflected changes in the labour process 
and was a formal recognition that provision needed to be made for the 
increasing number of employees. The 1969 Award applied to only two 
piggeries (Bendigo and Menangle). Since this time respondency has 
extended as the number of large specialist piggeries has increased. 
Later awards, together with variations have lifted wage rates from a 
maximum of $52 per week for a leading hand in 1969 to $243 in 1984 
($48.50 to $58.50 deflated) (Table 5.3) and conditions of employment 
have been improved. In 1975, when viewing a number of piggeries for a 
work value assessment of the various categories of employee labour 
Commissioner Neil commented that 'much of the work is laborious and 
some of it is done under rather obnoxious conditions... Changes are 
occurring with the extension of automatic feeding and other mechanical 
processes.' (Commonwealth Arbitration Commission 1979a). 
This chapter has argued that intensive housing was adopted 
primarily to facilitate greater control over production. Intensive 
housing has in turn provided a structure which has enabled economies 
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in the l a b o u r p r o c e s s to o c c u r . C l o s e supervisor! of i n d i v i d u a l p i g s 
is e a s i e r in c o n f i n e m e n t . W i t h the c a v e a t that f a r m e r s u s i n g 
e x t e n s i v e s y s t e m s m a y s i m p l y use less s u p e r v i s i o n , c o n f i n e m e n t h a s 
the p o t e n t i a l to r e d u c e the time s p e n t in this a c t i v i t y . M o r e 
i m p o r t a n t l y , a u t o m a t i o n has been d e v e l o p e d in c o n j u n c t i o n w i t h 
i n t e n s i v e h o u s i n g . 
N o A u s t r a l i a n s t u d i e s q u a n t i f y i n g labour e f f i c i e n c i e s as a r e s u l t 
of a u t o m a t i o n e x i s t . C i r c u m s t a n t i a l l y t h o u g h , as e v i d e n c e d by 
n u m e r o u s a r t i c l e s in The Pig Farmer, m a n y f a r m e r s h a v e r e p o r t e d a 
r e d u c t i o n in labour time u s i n g i n t e n s i v e s y s t e m s . For e x a m p l e , Bill 
D a v i d s o n w h o was i n t e r v i e w e d in 1967 a b o u t his i n t e n s i v e u n i t c l a i m e d 
that by u s i n g his s e t - u p a f a r m e r c o u l d k e e p 80 to 100 s o w s . T h i s 
c o m p a r e d to the u s u a l r e c o m m e n d a t i o n of 40 sows per f a r m e r . 
F u r t h e r m o r e , D a v i d s o n c l a i m e d that he c o u l d turn his b a c o n e r s off at 
6 1 k g d r e s s e d w e i g h t in 5 to 5.5 m o n t h s c o m p a r e d to 6.5 to 7 m o n t h s 
u s i n g p a d d o c k r e a r i n g ( M c C a r t e r 1 9 6 7 ) . 
A r e d u c t i o n in l a b o u r t i m e t h r o u g h the a d o p t i o n of i n t e n s i v e 
h o u s i n g and a s s o c i a t e d h u s b a n d r y has been of i m p o r t a n c e for s p e c i a l i s t 
p r o d u c e r s as p r o f i t s per p i g h a v e not k e p t p a c e w i t h r i s i n g p r o d u c t i o n 
c o s t s . R e f e r r i n g to F i g u r e 5 . 1 , in 1 9 6 0 - 6 1 , the a v e r a g e net p r o f i t 
per sow w a s $ 1 4 5 ($163 d e f l a t e d ) . T h i s rose to $208 ($190 d e f l a t e d ) 
in 1969-70 a n d , u s i n g the c o m p a r a b l e f i g u r e , g r o s s m a r g i n per s o w , to 
$ 4 7 0 ($150 d e f l a t e d ) in 1 9 8 0 - 8 1 . U s i n g data from T a b l e 5.2 the 1969-
70 r e t u r n of $ 2 0 8 was a b l e to b u y a p p r o x i m a t e l y 160 h o u r s of l a b o u r ; 
by 1 9 8 0 - 8 1 , the r e t u r n of $ 4 7 0 w a s a b l e to buy o n l y a b o u t 100 h o u r s of 
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labour. The relative increase in labour costs compared to returns has 
made automation more attractive. Kirsop (Anon 1978d) from the NSW 
Department of Agriculture noted that smaller producers were beginning 
to consider automation as a response to high labour costs. Installing 
an automatic feeding system for 20 grower pens with a motor conveyor 
system and adjustable drop hoppers would cost $2,300 to $2,500. A 
further cost of $500 would result from depreciation and foregone 
interest on the investment. 
2• Feed costs 
Apart from saving labour, automatic feeding systems can save on 
feed costs. The use of time clocks and solenoids make it possible to 
obtain a greater utilisation of synthetic lysine when fed frequently 
giving a saving in feed costs of $50 per sow or $1,000 in a 20 grower 
shed (Anon 1978d). 
Although automation is used extensively not all feeding is 
readily automated. Dry sows may require individual feeding as fat 
sows do not farrow easily and are more difficult to get pregnant and 
thin sows do not cycle. Automatic feeding also means that it is 
difficult to tell if an individual sow is eating or not (Smith 1985 
pers. comm.). In such circumstances it may be more cost efficient to 
reduce automation and increase labour. 
The VPM studies indicate that farm mixing of food has been a 
common practice. In 1973-74, the first year in which figures were 
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c o l l e c t e d , out of 15 f a r m s s e v e n m i x e d t h e i r own food and a f u r t h e r 
o n e u s e d a c o m b i n a t i o n of farm and r e a d y m i x e d food (Woog et al. 
1 9 7 4 ) . By 1 9 8 0 - 8 1 , five of the 14 farms m i x e d their own f o o d and a 
f u r t h e r two u s e d a c o m b i n a t i o n (Cole et al. 1 9 8 1 ) . In a c a l c u l a t i o n 
of h o m e m i x i n g c o s t s the V P M S t u d y ( 1 9 7 0 - 7 1 ) n o t e d the i m p a c t of the 
o v e r h e a d c o s t s of g r a i n s t o r a g e , m i l l i n g , m i x i n g and p l a n t o p e r a t i o n . 
O v e r h e a d c o s t s of p l a n t , s t o r a g e and i n t e r e s t on g r a i n in s t o r a g e 
a m o u n t e d to $ 2 . 3 3 per t o n n e w h e n 270 t o n n e s w e r e m i x e d per a n n u m and 
$ 3 . 9 5 per t o n n e w h e n 90 t o n n e s w e r e m i x e d s u g g e s t i n g e c o n o m i e s of 
s c a l e (White 1 9 7 1 ) . 
B r e n n a n (1973) in a t h r e e - y e a r survey c o n d u c t e d in the late 
1 9 6 0 ' s found a m a r k e d d i f f e r e n c e in feed types used a l t h o u g h g r a i n s 
f o r m e d the m o s t i m p o r t a n t p a r t of r a t i o n s . In t h e s e y e a r s p i g s 
a c c o u n t e d for a b o u t a third of all feed g r a i n s fed to l i v e s t o c k and 
the m a j o r feed g r a i n was b a r l e y . Not o n l y was b a r l e y the m o s t 
i m p o r t a n t g r a i n for p i g f e e d i n g , but p i g f e e d i n g was the m o s t 
i m p o r t a n t u s e of b a r l e y ( o u t w e i g h i n g u s e in the b r e w i n g i n d u s t r y ) . 
In r e g a r d s to skim m i l k , the V P M S t u d y c o n d u c t e d in 1 9 6 4 - 6 5 (White 
1 9 6 5 ) c a l c u l a t e d the e c o n o m i c v a l u e of skim m i l k as a p i g food and 
f o u n d that in some a r e a s it was the c h e a p e s t food a v a i l a b l e but in 
o t h e r a r e a s it cost m o r e than a d r y r a t i o n . The study r e c o m m e n d e d 
that w h e r e skim m i l k was c h e a p it should be u s e d to m a x i m u m a d v a n t a g e 
by t i m i n g f a r r o w i n g s to p r o d u c e s u f f i c i e n t p i g s to d r i n k the a v a i l a b l e 
m i l k . 
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Despite the widespread use of farm mixing of feed in the pig 
industry, as indicated in the layer chapter, production of 
manufactured feed has increased. Concomitant with this increase has 
been increased use of manufactured feed in the pig industry. Stock 
feed manufacturers have stressed the uniformity and quality of their 
product, and as with the layer industry, have developed nutritionally 
optimum mixes for specific age cohorts (The Pig Farmer, passim). 
Feed cost per kg of pigmeat produced can give an indication of 
management expertise as this cost is affected by sow productivity, 
health and wastage of food. In 1963-64 the feed cost per kg pigmeat 
produced ranged from 13.2c per kg to 35.8c per kg, a factor of almost 
three (White 1964). In 1980-81, feed cost per kg ranged from 70.4 to 
139.5c, a factor of about two (Cole and Rogerson 1981). These data 
indicate a wide range of management expertise. Furthermore, there is 
a low correlation between farm size (judged by sow numbers) and feed 
cost per kg in two years (r^ <0.1, r^ = 0.1 respectively) indicating 
that economies of scale of feed costs are moderated by other 
management criteria. 
As feed costs contribute about 10% of variable costs (Dircks 
1979, BAE 1981) relative movements of feed costs and auction prices 
can provide a useful indicator of profitability in the industry. 
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2 • Capital costs 
The two-tierod structure of opportunistic farmers and full-time 
specialists has considerable implications for housing. Opportunistic 
farmers are likely to keep capital investment to a minimum in order to 
remain flexible enough to move in and out of production in response to 
market conditions. In addition such farmers are less likely to need 
the efficiency that a specialist with higher capital costs operating 
at times of less profitable market conditions would need. 
Evidence suggests that increasingly sophisticated housing 
technology has increased productivity. A BAE study, conducted between 
1967 and 1970 and sampling all the major pig raising areas in 
Australia has related the two variables of housing and productivity. 
The highest sow productivity was found in coastal NSW where the value 
of pig buildings per sow ($279) was higher than any other region as 
was the percentage of finished pigs housed indoors (except for 
Tasmania). Protective rails, sow stalls, heat lamps and creep feeding 
were used on a high percentage of coastal NSW farms and about half 
practised controlled mating. In comparison, in regions of low sow 
productivity, like inland NSW, there were generally fairly low cost 
buildings and less widespread use of the above management practices 
(BAE 1972) . 
The capital costs associated with establishing an intensive 
fully-enclosed piggery are high. In the VPM studies comparable 
estimates are available for only two years: 1966-67, $300 and 1970-71, 
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$407 ($355 deflated) for equipment and housing per sow enclosed (White 
1967, 1971) - but these alone give an indication of increasing costs, 
together with a high capital expenditure in relation to returns. More 
recently, Woltman (1982) has estimated the cost of establishing a 
bacon unit to be in excess of $2,000 per sow. He also estimated that 
the lifespan of such a unit was only 15 years. 
As indicated in the VPM studies, establishment costs can be 
considerably reduced if owner labour and second-hand materials are 
used for construction. These options appear to have been used widely 
and a high degree of on-farm innovation is apparent in the industry. 
Often pig producers have used local materials and improved upon design 
as a result of experience (Perenc 1985 pers. comm.). Within financial 
and resource constraints personal factors may also influence the 
decision-making process. Since its inception. The Pig Farmer has 
regularly run articles describing housing innovation and providing an 
important source through which farmers could learn about and adopt new 
ideas. 
Until recently, large-scale specialist pig production has been 
almost synonymous with intensive housing. However, as a response to 
this high capital investment recently there has been some return to 
free-range rearing by former intensive producers. Preliminary figures 
on sow performance and piglet rearing costs collected by the Meat and 
Livestock Commission for 30 large free-range herds in 1983 show that 
such units compare favourably to intensive units while avoiding a 
large capital investment in housing. Comparing the free range herds 
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with the total Meat and Livestock Commission sample which included 
intensively reared herds more piglets were reared per sow per year 
over all herds compared to free range herds. However, piglet 
mortality and cost of feed per piglet reared were lower in the free 
range herds. Unfortunately there was no comparison of labour 
requirements (Anon 1983b). In a Tasmanian experiment growing pigs 
indoors and outdoors it has been calculated that a premium of 26c per 
kg. would have to be charged on the extensively produced meat in order 
to achieve the same profit margin as the intensive system (Griffith, 
Smith and Burgess 1985). Apart from this study very little Australian 
data exists on the comparative productivity or costs and returns of 
housing systems. Because of the variety of housing and management 
systems used it is difficult to compare results from different farms. 
Carnell (1983) however has overcome this problem to some extent by 
using hypothetical figures for the financial and breeding performance 
of a number of British management systems. Costs per kilogram of pig 
reared were identical at ;i.l.21 for the most intensive and most 
extensive systems which for farrowing and rearing used crates, tethers 
and flatdeck and outdoor and verandah respectively. 
CONCLUSION 
Figure 5.5 illustrates those organisations which have affected 
farmer decision-making in the pig industry most strongly. The pig 
industry has a two-tiered structure. On the one hand there are the 
smaller-scale opportunistic farmers who move in and out of the 
industry and on the other hand there are the larger-scale specialists. 
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1 financial and technological constraints 
2 perception 
F i g u r e 5.5: The Farm and its E n v i r o n m e n t : The Pig Industry 
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Particularly where production is opportunistic producers have 
responded to changes in other industries and to market conditions. 
Other farmers influence farm decisions. For all producers state 
activities have complemented farm activities through research and 
extension and have controlled farmer activities through legislation 
and regulation. Swill feeding is now very uncommon and antibiotic use 
has been modified. Although pig production is still carried out on a 
small scale on many farms, the development of large specialist farms 
has been closely linked to corporate involvement, in particular direct 
corporate ownership of farms. Large scale corporate involvement has 
created more stability within the industry. 
As specialists have moved into pig production the production 
process has become more standardised in regard to both quality and 
quantity. Pigs have also come to be regarded as a central concern 
rather than a peripheral interest. The shift in attitudes towards 
pigs is apparent in the literature. In a management book published in 
1951, Downey noted that 
Pig production is basically a business of converting one food to 
another. The pig is simply a machine that converts grain, milk, 
pasture, and other foods into...pork. Pigs serve the national 
economy best as salvages of by-products, surpluses and refuse 
that occur in the production, processing and consumption of many 
kinds of human foods (Downey 1951:1,2). 
Thirty years later, an information sheet published by the NSWDA noted 
that 
A piggery must be imagined as being similar to a factory with raw 
goods (breeding stock and feed) going in one end and the finished 
article (pork or bacon) coming out the other. If you think about 
it like this, systematic planning is possible (Anon 1980d). 
203. 
In comparison to the layer and broiler industries, the individual 
animal is more important on the pig farm. Broilers are worth 30c, 
layers a few dollars, but a finished pig may be $100 to $120. 
Breeding stock are worth much more. Not only are individual pigs 
worth more than individual layers or broilers in terms of cost, they 
are also worth more in relative terms. There are less pigs than 
layers or broilers on a commercially viable specialist farm and so 
proportionately individual pigs are more important than individual 
layers or broilers. Mortality rates found in the layer and broiler 
industries are therefore unacceptable in the pig industry. 
Furthermore, at a sub-clinical level individual health and well being 
are of importance especially as they affect productivity levels. This 
has welfare implications. 
A high level of on-farm innovation is apparent in the pig 
industry as a whole and with regard to the technology used on a 
majority of farms there is a high level of farmer control over the 
decision-making process. Innovation at the level of the farm has 
often involved conditions of uncertainty and risk-taking. Direct 
economic uncertainty has resulted from market instability. Added to 
this must be the 'experimental' nature of much intensive housing: new 
problems have arisen as new technologies have been adopted. In a 
paper at the First Australian Poultry and Stockfeed Convention (1976: 
120) Dunkin summed up some of the problems involved with environmental 
design, '...the design and construction of intensive housing for pigs 
is a highly specialist field. Few architects, builders or farmers 
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comprehend the complexity of the problem or have the requisite 
technical knowledge. Many costly mistakes have been made.' Farmers 
have learnt from their own experience, and the experience of other 
farmers, this information being exchanged either informally or through 
farmer groups, and state publications, field days and seminars. As a 
result, adoption may involve adaptation or even further innovation 
(Thomas and Le [leron 1975). 
Assuming that a farmer has access to a high degree of expertise 
and knowledge relating to intensive housing technology, the most 
profitable management practice will not necessarily be adopted. 
A range of personal factors may moderate decision-making, although 
these must operate within certain economic and political boundaries. 
Finally, although the use of new technology must be seen in the 
context of farmer decision-making which in turn is influenced by 
organisations in the environment, intensive production techniques are 
quite clearly the product of a series of interlocking technical 
developments which implicitly contain at least some level of 
determinancy. Firstly the use of vitamins and mineral supplements has 
enabled confinement to proceed. Problems that have arisen, such as 
the potential for a greater incidence of disease, have been solved 
technically, for example through the use of antibiotics. The reliance 
of the industry on these is apparent given research initiatives into 
alternatives following legislative restrictions. 
CHAPTER 6 
ANIMAL WELFARE : RURAL AND URBAN PERSPECTIVES 
INTRODUCTION 
The previous three chapters have used an organisations analysis 
to focus on the development and use of new technology. In doing so 
they have discussed farm operations in response to interactions with 
the environment. However, one important part of the environment has 
not been addressed: welfare organisations. The present chapter is 
structurally similar to the previous three in that it uses an 
organisations perspective to analyse interaction between farmers and 
their environment. It uses this to examine the welfare implications 
of the new technology and the change that has occurred for farmers and 
some of the organisations and institutions in their environment as 
welfare groups have entered or become more active in the agricultural 
sector. 
Animal welfare has become an increasingly important issue. 
'American agribusiness publications have dubbed animal welfare as the 
issue of the 80's. Therefore, it is foolish either to fail to 
acknowledge animal welfare as an issue, or to hope that it will go 
away' stated Maughan (1983:18), a pig producer, at the Second National 
Pig Production and Marketing Review Conference held in Hobart in 1983. 
Until recently the welfare of farm animals was the concern of farmers, 
veterinarians and, to a lesser extent, associated state agriculture 
departments. Welfare was seen by these groups to be a function of 
physical health. There was little public accountability of husbandry 
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practices and city based peopie were largeiy unaware of the management 
conditions under which their food was produced. 
This situation has changed. In the last eight years farm animal 
welfare has emerged as an issue of importance to urban dwellers. At 
first the issue of farm animal welfare was taken up by 'fringe' groups 
who were not taken seriously by most farmers. More recently though 
the welfare movement has grown to accommodate a broader range of 
perspectives. In a recent speech at the Australian Veterinary 
Association Symposium, Justice Kirby, President of the NSW Court of 
Appeal, summarised this shift by saying that 'farmers must realise 
that the animal welfare movement was gathering pace throughout the 
world and it was not a plaything of the "trendy left", vegetarians or 
a small band of intolerant animal 1iberationists.' According to Kirby 
many 'good' citizens including non-vegetarians were becoming more 
concerned about the treatment of animals, including livestock (Graham 
1 9 8 5 : 3 ) . 
Concern by city groups must be seen in the context of two 
developments: the widespread use of new technology in the agricultural 
sector and a social climate in which increased analysis of under-
privileged groups such as women and blacks has occurred. In this 
social climate animals are viewed as another under-privileged group 
and furthermore a group requiring representation. 
The importance of perception cannot be overstated. As shown 
already intensive husbandry was practised without major criticism in 
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the 1950's and 1960's. During these decades criticism of specific 
practices such as the use of layer cages (Gulliford 1954) was not 
taken up widely and, apart from dealing with individual cases of 
cruelty, the major animal welfare group, the RSPCA, was not involved 
to any great degree with farm animal welfare. In the late 1970's 
critical and coordinated animal welfare groups emerged. For these 
city based groups welfare was seen not simply as physical health but 
rather a combination of physical and mental well beingl. While 
acknowledging the inter-relationship of mental and physical components 
of health, in this chapter, for clarity, health will be used to refer 
to a physical condition and welfare, a physical and mental condition. 
Differences in the perception of what constitutes welfare and how 
this is best evaluated have led to friction between the agricultural 
sector and urban groups. The chapter begins by outlining the groups 
directly involved with farm animal welfare and documenting their 
activities and attitudes. A discussion of general welfare issues, 
followed by two case studies, demonstrates how the various groups have 
This definition of welfare was first used by the British Brambell 
Committee Report (Anon 1965). Although an early industry document 
(Brown 1980:11) defined animal welfare 'as a state of complete 
physical and mental health where an animal is in a state of 
harmony with its environment' industry representatives have since 
tended to regard welfare as synonymous with health and have de-
emphasised the mental aspects of welfare. 
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i n t e r a c t e d a n d p a r t i c u l a r l y how w e l f a r e g r o u p s h a v e a c t e d to c o n s t r a i n 
f a r m e r a c t i v i t i e s . ^ 
1 . F a r m s and f a r m e r o r g a n i s a t i o n s 
A m a j o r p o i n t to e m e r g e in the f i r s t half of t h i s t h e s i s is t h a t 
f a r m e r s a r e n o t a u n i f o r m g r o u p and t h e y a r e d i f f e r e n t i a l l y i n f l u e n c e d 
by the o r g a n i s a t i o n s and i n s t i t u t i o n s in their e n v i r o n m e n t . In t h e 
layer and b r o i l e r i n d u s t r i e s the locus of m u c h i n n o v a t o r y a c t i v i t y has 
m o v e d a w a y f r o m the farm to a s s o c i a t e d s t a t e i n s t i t u t i o n s and b u s i n e s s 
o r g a n i s a t i o n s . In a d d i t i o n , in the b r o i l e r i n d u s t r y , m a n y m a n a g e m e n t 
d e c i s i o n s a r e a l s o m a d e o f f - f a r m . H o u s i n g , g e n e t i c and c h e m i c a l 
t e c h n o l o g i e s h a v e b e c o m e i n t e r l o c k e d to the e x t e n t that the use of 
i n t e n s i v e h o u s i n g e i t h e r r e q u i r e s or is m o s t s u c c e s s f u l w i t h 
p a r t i c u l a r g e n e t i c s t r a i n s and c h e m i c a l p r o d u c t s . S t r o n g e c o n o m i c 
i n c e n t i v e s e x i s t to a d o p t i n t e n s i v e c o n f i n e m e n t s y s t e m s ; f u r t h e r 
i n c e n t i v e s e x i s t to a c q u i r e the a s s o c i a t e d c h e m i c a l and g e n e t i c 
t e c h n o l o g i e s , and to u n d e r t a k e n e w m a n a g e m e n t p r a c t i c e s . The a d o p t i o n 
of layer c a g e s for i n s t a n c e has m e a n t the s e l e c t i o n of layer s t r a i n s 
m o s t s u i t e d for c a g i n g , the u s e of v i t a m i n s and y o l k c o l o u r a n t s in the 
P a r a l l e l r e s e a r c h n o t a v a i l a b l e at the t i m e of w r i t i n g this 
c h a p t e r has r e c e n t l y been p u b l i s h e d for the pig i n d u s t r y 
( G r i f f i t h et al. 1 9 8 5 ) . T h e s e a u t h o r s h a v e c o v e r e d some of the 
i s s u e s in this c h a p t e r by d r a w i n g t o g e t h e r the t h e m e s of c u r r e n t 
i n d u s t r y s t r u c t u r e , the i m p a c t of A n i m a l L i b e r a t i o n , the C o d e s of 
P r a c t i c e and the e c o n o m i c s of w e l f a r e . T h e p r e s e n t c h a p t e r 
d i f f e r s f r o m the s t u d y by G r i f f i t h et al. (1985) in that it u s e s 
an o r g a n i s a t i o n s p e r s p e c t i v e to l o c a t e h o w c h a n g e o c c u r s . 
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feed and the implementation of beak trimming For the farmer, the 
decision to adopt cages also means a decision to adopt other 
technology and husbandry practices. Many of these practices and 
technologies have been developed off the farm. A higher degree of on-
farm innovation and decision-making is apparent in the pig industry 
and this is reflected in the wide variety of management systems in 
operation. 
Where innovatory activity and management decisions are made off 
the farm, farmers (or in the case of company farms, managers) have 
little control over the welfare implications of new technologies. The 
main areas where they can exert an influence are those of neglect and 
overt cruelty and these in turn may be dependent on knowledge and 
attitudes towards animals. The importance of good stockmanship has 
recently been emphasised by a number of writers. Seabrook (1983) has 
suggested that animal welfare may be influenced as much by the 
stockman as by the size^and shape of the housing system. Finally, 
access to capital may place constraints upon management in terms of 
the use of specific technology and use of labour. In summary then, 
farmers do not form an homogeneous unit and there exists a 
considerable range of farmer capability and involvement in animal 
welfare decisions. 
Despite the differences between farmers, animal health remains a 
fundamental concern for all. Farmer representatives have contended 
that it is in farmers' interests to keep their animals healthy as this 
maximises productivity. For farmers health and welfare are synonymous 
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and recently the National Farmers Federation (NFF), a group which 
represents rural industries and farmers, has sought recognition that 
the assessment of animal welfare be made from an animal's physical 
state and physically observable characteristics and not from an 
indeterminate mental state (NFF 1984). 
Despite the shift of welfare decision-making away from the farm, 
until the late 1970's individual farmers were generally perceived (and 
perceived themselves) as the custodians of animal welfare, albeit with 
specialist assistance from professional groups such as veterinarians 
and state agricultural workers. As a result, farmer organisations as 
such had little to do with welfare issues (apart from animal health) 
and there was little coordination between different agricultural 
industries (MacNamara n.d.). Over the last five years farmer 
organisations have become increasingly involved in animal welfare 
issues, but although rising on the agenda, animal welfare remains only 
one of a number of concerns (Ferris 1985 pers. comm.). 
2. The state 
The state has had a long-standing interest in animal health. 
This has involved the funding of research into specific diseases 
together with monitoring, surveillance, quarantine and eradication 
programs. Legislation covering disease control is enacted at a 
federal, state and territory level. In addition to disease-related 
activities state boards monitor veterinary health products which must 
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be registered in accordance with state regulations (DPI 1983b, NFF 
n.d.)- In regard to welfare, state legislation is summarised in 
Table 6.1. The legislation is often of a general nature making 
prosecution difficult. 
In early 1985 a questionnaire was sent to all state departments 
responsible for administration of animal welfare legislation. As 
indicated by Table 6.1, a number of departments have recently upgraded 
their involvement in animal welfare or intend to do so in the near 
future. Administration is carried out by a variety of departments. 
In 1980 the Australian Agricultural Council's Sub-Committee on Animal 
Welfare recommended that administration be placed in the appropriate 
State and Federal Departments of Agriculture. This means that it is 
administered by a staff more closely trained in the area (ABAH 1984). 
However, as shown in Table 6.1 some states have not followed this 
initiative. 
At a Commonwealth level there is no official policy regarding 
animal welfare. Although 18 Departments have an interest in animal 
welfare a major focus for Commonwealth activities has been the 
Australian Agricultural Health and Quarantine Service (AAHQS), which 
was until early 1985 the Australian Bureau of Animal Health (ABAH). 
The ABAH was established in 1980 mainly as a technical unit within the 
Department of Primary Industry and the initial priority was the 
welfare of exported livestock (ABAH 1984). Since its establishment 
the AAHQS has been enlarged and has been actively engaged in the 
welfare debate. 
"Male 6.1: State and Territory Legislation Regarding Cruelty to Animals 
Source: C^estiotinaire sent to all relevant state departments, early 1985 
State or Relevant Act 
Territory or Regulation 
NSW 
Vic 
Qld 
SA 
m 
Tas 
NT 
ACT 
Prevention of Cruelty to Animals Act 
1979 
Protection of Animals Act 1966 and 
Re<4ulations 
Tfie Animals Pi--oLection Act 192i3 
Prevention of Cruelty to Animals Act 
1980 
Administration 
Department of Local Government 
Ministry of Agriculture 
Queensland Police Department 
Pi^evention of Cruelty to Animals Act Depai^ tnient of Lands 
1936-73 
Attorney General's Departjiient 
Cruelty to Animals Prevention Act 192b 
Prevention of Cruelty to Animals 
Oixiinance 1959. 
D(;partjnent of Local Government 
iind Administrative Services 
Other comments 
Animal Welfare Division (3 people) formed some years ago 
but only recently transferred to Local Government. 
Bureau of Anminal Welfare formed 1983 (5.5 people). Has 
developed State Codes of Pi-actice but SCAIV codes are 
replacing tliem. 
DeparLment of Primary Industry has a Division of Animal 
Husbandry. 
Act currently being amended. Animal Welfare Office 
(unofficial name) fonned 1984 (1 person with expansion 
envisaged). Use SCAW codes. 
Act currently under review - relates mainly to household 
companion animals and 'vivisection and experiments'. 
Education and extension, farm livestock from Depai-tment of 
Agriculture Animal Health Division fonned 1980 (1 part-time 
position). Use SCAW codes but developing state codes at 
pi-est;nt. 
213. 
3. Animal welfare groups 
The oldest of the animal welfare groups is the RSPCA. Although 
the RSPCA has a constitution which covers farm animals, with the 
exception of action taken against the live export trade (Anon 1975d, 
Anon 1980e) and dealing with individual cases of farm animal cruelty, 
it has directed most of its efforts towards improving the welfare of 
domestic household animals. 
The main group dealing with intensively raised animal welfare 
issues is Animal Liberation (AL). Of all the animal welfare groups, 
the only other group involved specifically with intensively raised 
farm animals is the Transported Animals Protection Society, based in 
Queensland. This is a small group and has not had a great influence 
or been very vocal (Young 1984 pers. comm.). 
Animal Liberation was formed in 1976 as a direct result of Peter 
Singer's book of the same title. From an initial meeting of five 
interested people held in Sydney, membership has grown to about 7,000 
people with branches in all capital cities (Townend 1981, 1984 pers. 
comm., AL 1985). This compares with 12,500 in 1984 for the Australian 
Conservation Foundation, the largest of the 'environmental' groups 
(Broadbent 1985 pers. comm.). AL has been most active in NSW and 
Victoria, the two states with a large, centralised urban population. 
It differs from the RSPCA not only in emphasis but also in method. AL 
has tended to be the more outspoken and politically active group. 
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' . . . e v i d e n t l y the a n i m a l libbers felt that the R S P C A w a s too timid and 
n o t p u g n a c i o u s e n o u g h . . . ' stated an a n o n y m o u s a r t i c l e in The Bulletin 
(Anon 1 9 8 1 c : 9 1 ) . 
A l t h o u g h there has been c o l l a b o r a t i o n b e t w e e n AL and the R S P C A 
(McJannet 1985 p e r s . c o m m . ) , there are also s u b s t a n t i a l d i f f e r e n c e s 
b e t w e e n the g r o u p s . In NSW for instance the R S P C A has a l i g n e d itself 
w i t h farmer g r o u p s a g a i n s t AL (Anon 1985c, Dixon 1 9 8 5 ) . 
The S y d n e y AL g r o u p d r e w up a C o n s t i t u t i o n with the f o l l o w i n g 
o b j e c t i v e s : 
1. To a b o l i s h m a n ' s s p e c i e s i s t a t t i t u d e t o w a r d s a n i m a l s ; 
2 . To c o n s e r v e w i l d l i f e by e n s u r i n g its h a b i t a t r e m a i n s 
u n d i s t u r b e d ; 
3 . To p r o m o t e a c o n s e r v a t i o n policy which e n t a i l s m e r c y and 
p r o t e c t i o n of a n i m a l s , instead of e x p l o i t a t i o n p u r e l y for 
m a n ' s b e n e f i t ; 
4 . To c a r r y this out a c c o r d i n g to the p h i l o s o p h i e s e x p r e s s e d or 
implied in Peter S i n g e r ' s book Animal Liberation. (Townend 
1981: 8 ) . 
W i t h i n this b r o a d f r a m e w o r k , which had a s t r o n g bias t o w a r d s 
e n v i r o n m e n t a l a c t i v i s m , initial a c t i o n w a s m a i n l y d i r e c t e d t o w a r d s 
i n t e n s i v e f a r m i n g . 
G E N E R A L A N I M A L W E L F A R E ISSUES 
By e m p h a s i s i n g the i m p o r t a n c e of the m e n t a l c o m p o n e n t of w e l f a r e , 
a n i m a l w e l f a r e g r o u p s h a v e a d d e d a new d i m e n s i o n to the w e l f a r e 
d e b a t e . T h i s m e a n s that they h a v e c r i t i c i s e d a n u m b e r of h u s b a n d r y 
p r a c t i c e s w h i c h in terms of h e a l t h c r i t e r i a w e r e a c c e p t a b l e to both 
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the farming community and state administrative services. The current 
animal welfare debate must then be seen in terms of a widening of 
terms of reference and as such, by definition, an interaction where 
animal welfare groups have attempted to initiate change. This change 
is now discussed in more detail. 
Animal Liberation has geared its activities towards public 
education and legislative reform and has been concerned with changes 
in animal welfare as a result of the use of new technology and 
management practices. This has involved criticism of increased 
density and flock and herd size and in particular the lack of 
facilities for an animal to express its behavioural repertoire. 
Specific management practices have also come under attack such as beak 
trimming (debeaking) and methods of killing unwanted male chickens. 
In addition the group has sought to change public perception of 
acceptable treatment of animals. It is important to note that public 
perception of optimum animal welfare does not necessarily constitute 
optimum animal welfare. For example, a free range hen may be 
perceived as being in optimum conditions, but her welfare may be 
reduced due to the presence of parasites which are not readily 
detected. 
' B a t t e r y ' 3 hens were the first target of attack, followed by 
3. The term 'battery' refers to a system where cages are stacked 
directly on top of each other. This housing system does not 
occur in Australia where cages are either flat deck or tiered. 
The layer industry does not use the term 'battery' as strictly 
this system is not used and the word has negative connotations. 
Welfare groups use the term 'battery' to emphasise the crowded 
conditions of intensive layer cages. Similarly producers refer 
to 'beak trimming' and welfarists to 'debeaking'. 
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i n t e n s i v e p i g s . S p e c i f i c f a r m i n g p r a c t i c e s such as m u l e s i n g have a l s o 
been c r i t i c i s e d as has the live sheep trade w h e r e c o l l a b o r a t i o n 
o c c u r r e d w i t h the A u s t r a l i a n Meat Industry E m p l o y e e s ' U n i o n (Anon 
1 9 7 8 e , A n o n 1 9 7 8 f ) . M o r e r e c e n t l y action taken by the g r o u p has 
e x p a n d e d to include c a m p a i g n s directed at e x p e r i m e n t a l a n i m a l s , z o o s , 
c i r c u s e s and rodeos (Young 1984 p e r s . c o m m . , M c J a n n e t 1985 p e r s . 
c o m m . ) . 
AL a c t i v i t i e s have as a central tenet the ethical stance of 
s p e c i e s e q u a l i t y . Singer (1975) has argued that a l t h o u g h there are 
i m p o r t a n t d i f f e r e n c e s between humans and other species and that these 
d i f f e r e n c e s m u s t mean that there are some d i f f e r e n c e s in the rights 
each m u s t h a v e , there is a case for e x t e n d i n g the basic p r i n c i p l e of 
e q u a l i t y of t r e a t m e n t to n o n - h u m a n a n i m a l s . This is a moral 
p r e s c r i p t i o n of how people ought to act rather than a d e f i n i t i o n of 
a n y a l l e g e d actual e q u a l i t y . Within AL there has been a r e a p p r a i s a l 
of the p h i l o s o p h y c o n t a i n e d in Animal Liberat ion (Singer 1975) and 
a d d i t i o n s to some of the initial i d e a s . There has also been an 
increased a w a r e n e s s of the practical problems involved in the a d o p t i o n 
of S i n g e r ' s e t h i c a l p o s i t i o n , some of which are b r o u g h t out in 
S i n g e r ' s later w o r k , Practical Ethics (Singer 1979). 
AL has also r e f i n e d its o b j e c t i v e s and there has been an 
i n c r e a s i n g a t t e m p t to link w e l f a r e issues to a n a l y s i s of w i d e r social 
i n s t i t u t i o n s (Townend and M o w b r a y in p r e s s ) . As with most a c t i v i s t 
g r o u p s though, the p r i o r i t i e s of individuals w i t h i n the g r o u p largely 
d e t e r m i n e the d i r e c t i o n of a c t i v i t i e s . The e n t h u s i a s m of an 
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individual for a particular issue can be a strong motivating force to 
take up that issue. The recent campaigns relating to circuses and 
zoos are such an example'; initiation of these campaigns owed much to 
the efforts of a few individuals with special interests in these areas 
(Townend 1984 pers. comm.). 
(a) Public education 
AL has directed much of its attention towards educating people 
about the way in which their meat and eggs are produced. The 
importance of this interaction has been emphasised by Singer (1975:96): 
For most humans, especially those in modern urban and suburban 
communities, the most direct form of contact with nonhuman 
animals is at meal time: we eat them. This simple fact is the 
key to our attitudes to other animals, and also the key to what 
each one of us can do about changing these attitudes. 
Actions are premised on the belief that once people become aware 
of animal production techniques and consider the cruelty involved in 
food production, then they will refuse to participate in such a system 
(Townend 1984 pers. comm., Young 1984 pers. comm.). 
The available evidence suggests that public consciousness has 
been raised and that public opinion has shifted. Eight years ago for 
instance, few city people knew or thought much about intensive 
confinement of chickens. Today there is a steadily increasing market 
for free range eggs. Unfortunately there is little data available on 
the extent to which public opinion has changed. A recent small poll 
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of 100 people, conducted in Melbourne for National Farmer gives some 
indication of changes in public opinion: 36% of the sample agreed 
with AL views, 31% disagreed and 32% were unaware of the group (Anon 
1984b). A slightly higher rate of agreement was found in a later 
Western Australian survey of 25 city people. Fifty-two percent of 
those people interviewed agreed with the views of AL, 20% disagreed 
and 28% did not know (Grylls n.d.). However, these samples are very 
small and hardly representative. Also the questions were framed in a 
way which meant that those interviewed had to agree or disagree 
outright and were unable to qualify their views on AL. 
An important aspect of the education process for AL has been wide 
media coverage. AL has consistently aimed to maintain a high public 
profile. This has not been difficult; the issue of animal welfare 
has great public appeal and readily lends itself to sensational press 
coverage. Further, it is an issue which directly impinges upon the 
lives of most people, as most people regularly eat animal products. 
The first newspaper article put out by AL appeared in the Sydney 
Morning Herald (Townend 1977) and was titled 'Animal Farm's Darker 
Side'. The article outlined intensive farming practices using 
emotional language and brought a large public response, thereby 
establishing the issue as newsworthy. Extensive media coverage 
followed, much of it sensational and highly emotional, for example, 
'Animal Lib the new scourge of the bush', in The Bulletin (Anon 
1981c), 'Battery of hatred down on the farm...', in the Sydney 
Morning Herald (Cavey 1981), 'Animal welfare spawns violence' 
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in National Farmer (Neales 1 9 8 3 ) , 'Farmers to battle a n i m a l 
l i b e r a t i o n i s t s ' , in The Land (Graham 1 9 8 3 ) , 'Farm g r o u p s see libbers 
as a d a n g e r ' in the Australian Financial Review (Flahvin 1984) or 
'Animals' lib isn't a joke a n y m o r e ' in the Australian (Graham 1 9 8 1 ) . 
The Australian Country Magazine (Anderson 1979a:7) n o t e d , '...if 
A n i m a l L i b e r a t i o n i s t s have their w a y , livestock f a r m i n g as we k n o w it 
t o d a y w o u l d cease to e x i s t . ' AL has also had e x t e n s i v e radio and 
t e l e v i s i o n c o v e r a g e and has produced a series of leaflets (Cribb 
1 9 8 4 , Y o u n g 1984 p e r s . c o m m . ) . 
The a t t i t u d e of farmers and farmer o r g a n i s a t i o n s towards AL has 
c h a n g e d over the last eight y e a r s . In the rural p r e s s , AL was 
i n i t i a l l y not taken s e r i o u s l y . Before 1979, there was little 
r e p o r t i n g of the g r o u p ' s a c t i v i t e s . But from this time on a n i m a l 
w e l f a r e issues have a c h i e v e d s u b s t a n t i a l rural press c o v e r a g e . This 
shift can be seen c l e a r l y in National Farmer, a rural n e w s p a p e r (now 
a m a g a z i n e ) d e a l i n g with a broad range of farming issues. 
In 1979 four a r t i c l e s d e a l i n g with AL appeared in the National 
Farmer (Anderson 1 9 7 9 b , 1979c, Anon 1979b, 1979c). All of these 
w a r n e d f a r m e r s to treat AL more s e r i o u s l y . AL 'CANNOT be d i s m i s s e d 
as a r a t - b a g set of b e l i e f s expoused by a small band of b l e e d i n g -
h e a r t c i t y - b a s e d d o - g o o d e r s ' c a u t i o n e d Ronald A n d e r s o n ( 1 9 7 9 c : 2 9 ) . 
T h e final a r t i c l e for the year noted that farm leaders were taking 
the s i t u a t i o n s e r i o u s l y and at least some farmers were w o r r i e d . 
W a l l y S h a w , P r e s i d e n t of the A u s t r a l i a n Broiler G r o w e r s C o u n c i l 
s t a t e d 'It is a real p r o b l e m to us: the A g e ' s a r t i c l e s (Larken 1979) 
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w e r e c o m p l e t e l y s h a t t e r i n g . E v e r y time we go to p r i n t , we seem to 
t a k e a r e a l h i d i n g and just to a r o u s e the o p p o s i t i o n . It's a 
t e r r i b l y t o u c h y s i t u a t i o n , and at this s t a g e we h a v e to m e e t it by 
s i m p l y s a y i n g n o t h i n g ' (Anon 1 9 7 9 b : 3 ) . 
O v e r the n e x t five y e a r s ( 1 9 8 0 - 8 4 ) , a t o t a l of 24 a r t i c l e s 
a p p e a r e d on AL in National Farmer. D u r i n g t h i s time a s h i f t 
o c c u r r e d in the w a y AL was p o r t r a y e d . A n e w s e r i o u s n e s s a b o u t the 
d e b a t e w a s d e t e c t a b l e . F i r s t l y , AL w a s d e p i c t e d as a f o r c e to be 
r e c k o n e d w i t h (Anon 1 9 8 0 f , C r i b b 1 9 8 0 , A n s l e y 1 9 8 1 a , 1 9 8 1 b , 1 9 8 2 , 
W i l k s 1 9 8 1 , A n o n 1 9 8 4 c ) . F u r t h e r , f a r m e r s w e r e i n c r e a s i n g l y a w a r e of 
t h e w e l f a r e d e b a t e and its i m p l i c a t i o n s . T h i s p o i n t w a s d e m o n s t r a t e d 
c l e a r l y in the N a t i o n a l F a r m p o l l V I I I (Anon 1 9 8 1 d ) . T h i s s h o w e d t h a t 
6 2 ^ of f a r m e r s c o n s i d e r e d the a n i m a l w e l f a r e d e b a t e to c o n s t i t u t e 
e i t h e r a s e r i o u s or v e r y s e r i o u s p r o b l e m for a g r i c u l t u r e . A f u r t h e r 
32% of f a r m e r s rated the c o n t r o v e r s y as s i g n i f i c a n t . L e s s than 7% of 
f a r m e r s c o n s i d e r e d AL had no s i g n i f i c a n c e for a g r i c u l t u r e and o n l y 3% 
b e l i e v e d the i s s u e c o u l d be t o t a l l y i g n o r e d . 
A s the p e r c e p t i o n of AL h a s c h a n g e d , so too h a s the g r o u p itself 
c h a n g e d . P a r t i c u l a r l y as AL has e x p a n d e d it has a c c o m m o d a t e d an 
i n c r e a s i n g r a n g e of v e i w p o i n t s and p r i o r i t i e s and t h e r e h a s b e e n a 
g r a d u a l e v o l u t i o n and d e v e l o p m e n t of new i d e a s . T h e C a n b e r r a g r o u p 
f o r e x a m p l e w a s i n i t i a t e d by a p a r t - t i m e d a i r y f a r m e r w h o s t r e s s e d 
the n e e d for l i a i s o n b e t w e e n AL and f a r m e r s and e m p h a s i s e d a r e a s of 
c o m m o n a l i t y ( M c D o u g a l l 1 9 8 5 p e r s . c o m m . ) . B e c a u s e of the d i v e r s i t y of 
o p i n i o n w i t h i n the g r o u p a n d the f l u x of n e w ideas it is d i f f i c u l t to 
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make meaningful comments about additional shifts. A broad impression 
gained is that many members have become increasingly critical of 
commonly used farming methods. 
Over the last five years farmer organisations have also mounted a 
public education program. In 1980 the NSW Livestock and Grain 
Producers Association (LGPA) (a producer group and state member of the 
NFF) unanimously carried a resolution 'that the association (LGPA) 
endeavour to more firmly counter the publicity caused by the growing 
militancy of animal liberation bodies in an attempt to ensure that 
they do not threaten the long term viability of livestock production 
in NSW (Scott 1980: 11) . 
The LGPA also published Animal Welfare in Agriculture (Brown 
1980), a booklet which was intended to give an 'objective' and 
'scientific' perspective to the welfare debate. As such it was the 
first detailed attempt by a farmer organisation to counter the 
arguments put forward by AL. It also sought to establish farmer 
credentials: '...farmers whom Singer criticises, have more knowledge 
and experience with the nature of animals than any other section of 
the community' (Brown 1980: 63). In addition it was one of the first 
publications to gather together the animal welfare literature and 
apply it to intensive husbandry practices occurring on Australian 
farms. This reliance on overseas literature emphasised the lack of 
Australian-based research directly applicable to local conditions, a 
point acknowledged by Brown. Brown used the scientific literature to 
support the use of intensive housing and the advantages of intensive 
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pig and layer production were discussed. In a summary, 'modern 
agricultural systems [were seen] to have brought major improvements 
in priority welfare areas such as disease detection and control, 
d i e t , safety from predators, protection from climate and internal 
parasite c o n t r o l ' (Brown 1980: 4). AL was condemned as an emotional 
group with a philosophical axe to grind. 
AL counter-attacked with their own booklet. Animal Welfare: Who 
is Objective? (n.d.). In this, AL questioned the objectivity on 
welfare matters of a farmer group such as LGPA and instead presented 
its own case and philosophical base as objective. The LGPA and AL 
booklets set the tone of the welfare debate in the early 1980's with 
farmer and welfare groups each trying to establish their credentials 
of scientific objectivity. The confrontation also demonstrated to 
farmer groups that they could not afford complacency. 'Farmer 
organisations are going to have to be increasingly sophisticated in 
their approach to Animal Liberation. They cannot rely on the "what 
the hell would they know anyway attitude"' stated rural journalist 
Greg Ansley (1981a:14). 
At about the same time as the publication of the LGPA booklet, 
the National Farmpoll VIII demonstrated a concern amongst farmers 
that their organisations had been unsuccessful in responding to A L . 
Fifty-nine percent of farmers rated their farm bodies' performance as 
poor or very bad. Only 8% considered it to be good. Cattle, pig and 
dairy farmers were least happy with the response of their 
o r g a n i s a t i o n s . These results were particularly significant given 
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that a majority of farmers (87%) considered that cases of cruelty and 
mistreatment of animals occurred in farming. This view was especially 
strong amongst pig producers and dairy farmers (Anon 1981d). 
Over the last few years the NFF has become actively involved 
in the welfare debate. The NFF 'represent[s] all rural industries and 
farmers in Australia by acting as the single unified policy forum at 
the national level' (DPI 1983a: 19). In 1984 NFF had 21 member 
organisations and represented most of Australia's 171,000 farm 
enterprises (NFF 1984). Animal welfare has become an area of 
increased priority to the NFF. This priority is still contentious 
within the federation with some livestock groups, mainly graziers 
arguing that animal welfare only concerns intensive industries (Ferris 
1985 pers. comm.). 
Despite some opposition within the NFF, activities relating to 
animal welfare have increased. At the insistence of a number of farm 
leaders to give a higher priority to animal welfare Issues, the 
Livestock Industries Group was formed in late 1984. The group is an 
informal committee aimed at countering the animal welfare movement. 
The LIG budget for 1985 is $10,000 (Anon 1984c). In comparison in the 
early 1980's BHP spent $3 million a year, CRA $3 million and Alcoa $1 
million on publicity and the mining industry spent $1 million on its 
'backbone of the country' campaign (McNamara 1982). MacNamara (n.d.) 
has also recommended that the farm sector should be prepared to 
consult with animal welfare groups. He has argued that the farm 
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sector has been caught off guard by animal welfare groups and this has 
been a gross miscalculation. 
In early 1985 NFF has been conducting research to determine 
consumer attitudes to animal welfare. In a preliminary summary to 
explore broad attitudes (Schofield Sherbon Baker and Roy Morgan 
Research Centre 1985) it was found that the media (non-specifically) 
was a major source of fact and opinion. Animal welfare activists 
although seen as extreme and narrow minded commanded substantial 
credibility. Farmers, while not seen as irresponsible were not 
considered by themselves to be credible arbiters of either moral or 
pragmatic welfare questions. In terms of awareness and perceptions 
about farmers, there was a substantial and uneven gap between the 
romantic stereotype of a farmer and intermittent information and 
opinion about modern scientific practices in animal husbandry, 
particularly regarding the use of chemicals and hormones. In relation 
to specific issues, hostility to battery farm operators who tended to 
be seen as exploitative businessmen was noted. Awareness and interest 
in intensive pig farming was low, and negligible compared to battery 
hens. 
The NFF now intends to monitor public opinion more closely and 
conduct its own publicity campaign (Ferris 1985 pers. comm.). In 
terms of public relations, a major thrust for 1985 centres around the 
establishment of a higher public profile for animal welfare issues 
(Ferris n.d.). This means that the NFF is upgrading and increasing 
its participation in welfare issues; in 1984 for instance the NFF 
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produced a series of Fact Sheets (Ferris 1985 pers. comm., NFF n.d.) 
to present an industry perspective on animal husbandry. 
(b) Lobbying for legislative reform 
Publicity, public education and attitude change are only the 
first stages in the AL strategy. The group considers state 
intervention to be lacking; members of the general public, 
consciousness raised, are actively encouraged to express their views 
to the state. The result has been that agriculture departments have 
been strongly lobbied. The Minister for Primary Industry, for 
example, gets more mail on animal welfare than on any other single 
topic (Maughan 1983). According to Fenner, Parliamentary Secretary 
for Agriculture in the UK, the same situation exists there (Moore 
1985 pers. comm.). Concurrently, AL is engaged in drawing up draft 
legislation which would strengthen the power of the state to intervene 
and change farming practices (Dibley 1984 pers. comm.). 
The public education and public pressure strategy has been used 
successfully by British animal welfare groups, one of which. 
Compassion in World Farming, is affiliated with AL (AL n.d.). In 
Britain there has traditionally been a high level of public concern 
about animal welfare. A national opinion poll conducted in 1983 
clearly demonstrated this concern and the implications for political 
parties. The poll found that 88% of people wanted 'factory farming' 
reformed, 75% wanted live exports banned and 40% were against battery 
egg production. Five percent claimed that they would change their 
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vote if one party introduced laws giving more protection to animals 
and a further 15% stated they might change their vote (Neales 1984). 
It appears that political parties are aware of these trends. 
According to Moore (1982) many of the political parties in European 
countries where there are established animal welfare groups have a 
welfare policy in their election platform. In a personal 
communication he cites from Melville, it is considered political 
suicide in Europe for any major confrontation to occur at a government 
or administrative level with such organisations. 
In comparison to the Australian Animal Liberation, a greater 
militancy is apparent in some British groups. The founder of the 
Animal Liberation Front, Ronnie Lee, for instance has stated that the 
basis of their campaign is economic sabotage. This includes smashing 
farms using intensive husbandry practices and releasing animals. The 
Animal Rights Militia has also claimed responsibility for a letter 
bomb delivered to 10 Downing Street. The Animal Liberation Front 
claims that legislative intervention in Britain has been slow in 
coming and is ineffective and frustration has forced them to resort to 
direct action. More moderate groups have claimed that violence 
discredits the entire movement (Jones 1982, Frankl 1983, Bohrsmann 
1984, Anon 1985d, Brice 1985). 
Although violence is not a feature of Australian animal welfare 
groups and AL has a firm policy of non-violent action, some damage to 
private property has occurred (Neales 1983, Young 1985 pers. comm.). 
While it is likely that increased militancy will occur in the future 
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if reform is perceived as occurring too slowly, at present the major 
focus for activity by Australian groups is education and lobbying. 
In 1980, AL joined with a number of other groups with similar 
concerns and formed the Australian Federation of Animal Societies 
(AFAS). In July 1985 New Zealand groups also joined and by this time 
the new Australian and New Zealand Federation of Animal Societies 
(ANZFAS) comprised 50 groups from all Australian states and the ACT. 
Membership includes a number of groups such as Friends of the Earth 
(Sydney), Greenpeace, Fund for the Animals and the Humane Society 
which give a broad perspective to the society (Young 1985 pers. comm., 
AFAS n.d.). ANZFAS, representing a total membership of 60,000, is 
now one of the largest pressure groups in Australia (Young 1985 pers. 
comm.). As a comparison, current membership of all environment groups 
is estimated at 400,000 (although this figure is somewhat misleading 
as individuals may be a member of more than one group) (Staples 1985 
pers. comm.). ANZFAS then, in the short time it has been established, 
has become a major pressure group. 
The ANZFAS was formed specifically to give greater lobbying power 
to its member groups. Apart from its size, a major strength is the 
wide range of perspectives and interests of member groups which extend 
from the live sheep export trade to kangaroo killing. As such it 
cannot be accused of being a single issue group and hence is less 
easily dismissed (Townend 1981, 1984 pers. comm.). As a corollary, as 
a member of ANZFAS, AL itself would appear to have increased its 
political power. 
228. 
(c) State intervention 
(i) Codes of practice 
The previous section has described a growing awareness within the 
community of animal welfare issues. As a recognition of the 
importance of the welfare debate a Federal Sub-Committee on Animal 
Welfare (SCAW) was formed following an initiative from the Australian 
Agricultural Council Standing Committee on Agriculture in mid-1980 
(Moore 1982, Moore and Meischke 1983a). An early priority for SCAW 
was the development of an Australian Code of Animal Welfare Practice. 
To date (1985) four codes have been released, two of which, 'The Pig' 
and 'The Domestic Fowl', deal with intensive husbandry (ABAH 1983a, 
b). 
The codes are not legally binding; instead they act as guidelines 
or models to be followed. This means that while conformity is not 
obligatory, the codes can be used as evidence against a person charged 
with an offence under the appropriate legislation. Congruent with 
their advisory role, the codes use conditional verbs, for example, 
'should' and 'may' throughout and there is no mention of optimum or 
preferred stocking densities or ethological requirements. For 
example: 'Domestic fowls require space to move around, sit, stand, 
stretch and have easy access to food and water' (ABAH 1983b:2); 'Pigs 
accommodated individually in pens, stalls or tethers should be able to 
stand normally, lie with limbs extended, stretch...' (ABAH 1983a:2). 
This example also illustrates that the code may be open to 
differential interpretation: 'normally' may mean different things to 
different people. 
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Implicit in this approach is the concept of self-regulation in 
which those involved with livestock are ultimately responsible for 
animal welfare. It is argued by those in favour of self-regulation 
that welfare legislation involving detailed standards may have a 
detrimental affect on welfare by not allowing sufficient flexibility 
for decisions based on a response to local conditions and situations 
or for innovatory activity. Meischke and Steiger (1981) have 
discussed these points more fully in relation to the benefits of Codes 
of Practice for Australia. Further, they point to the practical 
difficulties involved in policy welfare legislation. In a later paper 
Moore and Meischke (1983a:7) firmly put the debate into a political 
context: 'Where [cruelty to the defenceless] is occurring it can be 
combatted by effective self-regulation within the industry. If that 
fails, community pressure will force governments to raise welfare 
standards by other means'. They and others (Kilgour and Mullord 1973) 
have also pointed to the intrinsic inadequacies of a static 
legislative approach in a dynamic situation. 
The response by farmer groups to state intervention through the 
codes has generally been positive. The Codes of Practice were 
endorsed by the Australian Agricultural Council. Producer groups also 
gave support. For example, the Australian Council of Egg Producers, 
arguably the most powerful poultry layer organisation, advised its 
members to comply with the codes by December 1983 otherwise 'they 
would receive no assistance/defence if they were criticised or 
prosecuted by an animal welfare organisation' (Starick 1984a:10). 
Likewise the Australian Pork Producers' Federation commended the model 
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Code of Practice for the pig although reservations were expressed on 
the recommendations regarding the tethering of sows. The Federation 
spokesman on animal welfare, Noel Maughan, stated that producers who 
failed to comply with the provisions of the code could not expect 
support from producer organisations. The Australian Pork Producers' 
Federation claims to have set up a system of industry self-regulation 
several months before the Australian Council of Egg Producers publicly 
announced its intention to do so (Moore 1985 pers. comm.). 
The support given to the codes by the farming community is 
understandable because in essence the codes provide and offer state 
legitimation for putting responsibility for animal welfare back with 
the farmers. This means that the codes legitimate the previous 
situation (before welfare group intervention) where the agricultural 
sector played the major role in making decisions which affected animal 
welfare. However, one difference from this previous situation is that 
the farmers of the 1980's have been forced to question and evaluate 
their husbandry practices to a greater degree. While the agricultural 
sector has become more accountable it has also become more actively 
engaged in welfare issues. This has included appraisal and critical 
examination of husbandry techniques (Starick 1982, Anon 1983c, Gardner 
1985). 'Unless the farm sector takes the initiative of further 
researching and introducing improvements, it is highly likely that 
regulatory reforms will be forced upon livestock industries ... animal 
welfare concerns cannot be simply explained away' (MacNamara n.d.:3). 
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Predictably the codes received detailed criticism from the AFAS 
(Singer n.d.) because of their advisory nature, lack of specificity, 
and failure to condemn high stocking densities and certain husbandry 
practices, in particular tethering, castration, tail-docking and early 
weaning for pigs and induced moulting, beak trimming, dubbing, toe 
trimming and blinkers for poultry. More recently, and in a more 
strongly worded statement. Singer said 'These codes blatantly 
sacrifice the welfare of the animals to the convenience of the 
producers' (Singer 1985). The AFAS/ANZFAS has continued to lobby for 
stricter and more enforceable state intervention (Young 1984 pers. 
comm., 1985 pers. comm.). Whether it will succeed will depend on its 
perceived power as a lobby group. In 1985 representing 60,000 members 
and a large urban community in sympathy with many of its objectives it 
compares favourably to the rural lobby which in 1984 represented about 
171,000 farming enterprises but lacked the same degree of urban 
support (NFF 1984, Young 1985 pers. comm.). 
Codes of Practice ostensibly mean self-regulation by the 
industry. In a recent discussion paper Braithwaite (1985) has 
considered other regulatory strategies which include command and 
control regulation, enforced self-regulation and taxes on harm. 
Braithwaite suggests that an escalation of regulatory response will 
occur if the target group fails to comply with the regulation imposed 
upon it. In relation to farmer groups this means that if the industry 
fails to comply with the codes then stricter regulation will follow. 
It is a dynamic process: 'Academics who talk about the existence of an 
optimum regulatory approach for a particular problem are therefore 
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talking nonsense. What is the optimum depends on how constructively 
the regulated industry is responding at different points along the 
hierarchy of regulatory response. Optimum regulation emerges from 
processes of negotiation between effected interests' (Braithwaite 
1985: 10). What Braithwaite is saying is that if the farming 
community is perceived to not be dealing adequately with welfare under 
self regulation then stricter measures will be forced upon it. 
(ii) Senate select enquiry into animal welfare 
In late 1983 a Senate Select Committee commenced an inquiry into 
animal welfare. The terms of reference of the Senate Select Committee 
include animal trade, wildlife protection and harvesting, animal 
experimentation, codes of practice for animal husbandry and the use of 
animals in sport. It brings together for the first time a large body 
of information dealing with Australian welfare matters. 
The holding of the inquiry shows that the government feels the 
need for information upon which policy can be based. In regard to 
farming practices, the holding of the inquiry reflects the substantial 
change which has occurred in both production methods and public 
opinion. The inquiry can be taken as a recognition by the state that 
its present involvement is either inadequate or, left alone, will 
become inadequate. In this respect it is significant that although 
the inquiry was originally proposed by the Australian Democrats (the 
first party to have a platform dealing with animal welfare matters) 
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the formation of the inquiry had the support of all major parties 
including the National Party (Chipp 1983). 
By February 1985, six major submissions had been heard which 
either dealt with or were of relevance to intensive animal farming. 
These submissions were from the ABAH (1984), NFF (1984), The 
Australian Veterinary Association (AVA) (1984), a professional body, 
RSPCA (1984), AFAS (1984) and Humans Against Rabbit Exploitation 
(HARE) (1984). These submissions are useful indicators of the main 
groups involved in the farm animal welfare debate. The most 
comprehensive submissions were those by the ABAH, NFF and AFAS. 
The ABAH submission emphasised the importance of the animal 
welfare issue 
Animal welfare has the potential to become one of the greatest 
social forces, irrespective of political affiliation, within 
Australian society. Its greatest strength is its grass-roots 
support transcending racial, educational, occupational and age 
differences. The importance of having, within government, a 
sensitive, intelligent and trusted administration to handle 
animal welfare matters should be self-evident (ABAH 1984: 16). 
As outlined in the ABAH submission, both the former Minister for 
Primary Industry, Mr Peter Nixon, and the current Minister, Mr Kerin, 
expected industry to set a high standard of self-regulation. This 
premise formed the basis of ABAH activities (ABAH 1984). 
The ABAH submission provided the first detailed summary of state 
and federal activities regarding animal welfare. It advised an 
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increased participation of the state in weifare and the need for a 
Commonwealth unit to provide technical advice, develop policy, 
maintain surveillance of the animal welfare debate, engage in liaison 
and develop standards and Codes of Practice. The submission also 
examined farm animal welfare in some detail drawing heavily on the 
scientific literature (ABAH 1984). 
The NFF submission likewise provided the first collation of 
farmers' perspectives and is the most detailed document available 
presenting the farmers' case. The submission underscored the 
importance of rural industries to Australia's economy and the 
contribution of farmers to meeting consumer demand. It discussed 
practical aspects of animal welfare arguing that farmers had a strong 
financial interest in the physical welfare of their animals. The NFF 
also sought an agreement that Codes of Practice should be flexible and 
not enshrined in legislation (NFF 1984). 
The AFAS position has already been outlined and needs no further 
elaboration. In contrast the RSPCA document demonstrated the lack of 
involvement of this group in matters relating to farm animals. Two 
general sentences covered farm husbandry: 
(a) RSPCA AUSTRALIA is opposed to all forms of farming and 
animal husbandry practices which cause suffering or distress 
to the animals concerned. 
(b) RSPCA AUSTRALIA is concerned that some methods of intensive 
farming cause an unacceptable degree of stress in farm 
animals. (RSPCA 1984: 9). 
A longer section followed on the 'Transportation of Food 
Animals'. The final animal welfare group submission, that by HARE, an 
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American group, was concerned with rabbit farming which in late 1984 
did not exist in Australia although there are plans to establish it in 
the near future (Anon 1984d). 
The AVA submission contained three pages dealing with Codes of 
Practice of animal husbandry. It noted a long and active involvement 
by the group in animal welfare issues and supported Codes of Practice 
applicable to Australian conditions. The group has had little to say 
specifically on intensive farming although it believes that the 
available evidence 'supports the conclusion, in terms of the welfare 
of animals, that soundly based intensive production systems are better 
than the return to systems of free-range management' (AVA 1984:17). 
The AVA document indicated that the AVA, which is composed of a 
professional group traditionally responsible for animal welfare, has 
remained on the outskirts of the intensive animal welfare debate. It 
appears then that as a group veterinarians have remained conspicuously 
silent, working on an individual level on specific welfare cases 
rather than committing themselves as a group to an analysis of the 
implications of new farm technology. 
FARM ANIMAL WELFARE IN EUROPE 
It is beyond the scope of this thesis to summarise overseas 
welfare developments and besides, this has already been done (ABAH 
1984). However a few brief points regarding developments in Europe 
and specifically Britain enable Australian trends to be seen in 
perspective. 
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A n i m a l w e l f a r e d e v e l o p m e n t s in A u s t r a l i a have tended to f o l l o w 
B r i t i s h t r e n d s . In part this is a r e s u l t of e a r l i e r p u b l i c 
m o b i l i s a t i o n in B r i t a i n . F o l l o w i n g H a r r i s o n ' s Animal Machines (1964) 
and p u b l i c p r e s s u r e the B r a m b e l l C o m m i t t e e was set up in the mid-
1960's to e x a m i n e a n i m a l w e l f a r e . The creation of the C o m m i t t e e has 
been d e s c r i b e d as 'the first serious a t t e m p t to c o n f r o n t the 
t e c h n o l o g i c a l p r o g r e s s in animal a g r i c u l t u r e with s o c i a l l y a c c e p t e d 
e t h i c s ' (Hurnik 1 9 8 0 : 1 4 7 ) . The B r a m b e l l C o m m i t t e e R e p o r t (Anon 1965) 
w a s a b e n c h m a r k in the w e l f a r e d e b a t e . It r e c o m m e n d e d i n c r e a s e d 
state i n t e r v e n t i o n at the l e g i s l a t i v e level and c o n t a i n e d h o u s i n g and 
h u s b a n d r y r e c o m m e n d a t i o n s . M o s t important h o w e v e r was the d e f i n i t i o n 
of w e l f a r e to include physical and mental w e l l - b e i n g , c l e a r l y 
s e p a r a t i n g w e l f a r e from h e a l t h . The report also suggested that the 
e v a l u a t i o n of the w e l f a r e take a c c o u n t of the feelings of a n i m a l s and 
c o n s i d e r n o t only s t r u c t u r e and f u n c t i o n s but also b e h a v i o u r . 
T w e n t y y e a r s later, the Brambell R e p o r t remains one of the m o s t 
a u t h o r i t a t i v e d o c u m e n t s on w e l f a r e . 
L e g i s l a t i o n followed the B r a m b e l l R e p o r t with the Agriculture 
(Miscellaneous Provisions) Act in 1968. The Act made it an o f f e n c e 
to cause or a l l o w l i v e s t o c k on a g r i c u l t u r a l land to suffer 
u n n e c e s s a r y pain or u n n e c e s s a r y d i s t r e s s and a l l o w e d for o f f i c i a l 
i n s p e c t i o n s of a g r i c u l t u r a l p r e m i s e s for c h e c k i n g w e l f a r e p r o v i s i o n s . 
In the late 1 9 7 0 ' s , the Farm A n i m a l W e l f a r e A d v i s o r y C o m m i t t e e was 
e s t a b l i s h e d and it has been r e s p o n s i b l e for the d r a f t i n g of codes of 
w e l f a r e for c a t t l e , s h e e p , pigs and p o u l t r y , and w e l f a r e of livestock 
r e g u l a t i o n s (Perry 1 9 8 3 , A B A H 1 9 8 4 ) . 
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In 1979, the Farm Animal Welfare Council was established in order 
to review the welfare of farm animals and advise the state where 
necessary. A year later, in 1980, a House of Commons Select Committee 
on Farm Welfare was formed, and took evidence from interested groups. 
The Committee's Report stressed the need for more research on welfare 
and made a series of specific recommendations. These included the 
phasing out of 'battery cages' over a period of five years and a 
minimum area of not less than 750cm2 per adult layer bird. Finally, 
the report recommended a stricter and greater degree of state 
involvement (ABAH 1984). Despite the report, the Government disagreed 
with the banning of 'battery cages' over a specified time period as it 
considered suitable alternatives were not available. While it 
believed 'that farming practices causing unnecessary pain or distress 
are not justifled...in setting welfare standards and in timing 
changes, the likely effect on consumer prices must be taken into 
account' (ABAH 1984: 97). 
In Europe legislative change has also gone in the direction of 
stricter control over husbandry practices. A few examples illustrate 
this point. 
1. The West German Animal Protection Act introduced in 1972 requires 
people keeping animals to provide housing which takes into 
account the natural behaviour of the animal. The Act was the 
first piece of welfare legislation which specified the importance 
of the role of behaviour (Dawkins 1980, Perry 1983). 
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2. In Holland no new intensive piggeries can be constructed. This 
is a product of concern over effluent disposal rather than 
welfare (Moore 1985 pers. comm.). 
3. In a resolution passed in 1980 the EEC Council of Europe 
expressed the general principle that laying hens kept in 
'battery' cages should be protected from unnecessary suffering by 
regulatory criteria. The Council determined that the need to 
guarantee layer welfare should be balanced against economic costs 
(the production cost of increasing standards, for example, in 
increasing the minimum space per bird to 6 0 0 c m 2 has been 
estimated at 8-9%). Recommendations for minimum cage standards 
were made and these included the provision of a minimum area of 
500cm2 per bird. Producers with cages already in use were given 
until mid-1985 to comply with the standards (Anon 1982c). 
CASE STUDIES: WELFARE IN THE LAYER AND PIG INDUSTRIES 
The first half of this chapter has provided a general account of 
key developments in the welfare debate and in doing so has introduced 
the major participant groups. The remainder of the chapter focusses 
on layer and pig welfare in order to discuss the alliances and 
differences between these groups more clearly. Broiler welfare has 
not become the subject of public debate to the same extent as has 
layer or pig welfare. Some possible reasons for this are that 
broilers are kept at lower densities than layers and information about 
the industry is more difficult to obtain. While specific management 
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techniques such as debeaking have been criticised AL has not mounted a 
campaign against broiler chickens. 
1• Layer welfare 
The major focus for debate regarding farm animal welfare has been 
the layer industry. AL has stated that the issue of layer welfare was 
initially chosen because it involved the most animals (Young 1984 
pers. comm.). However this perception was wrong: in the Annual 
Agricultural Census taken on 31 March 1977 (about the time when AL 
began its campaign) the national layer flock stood at 16.1 million, 
the broiler flock at 27.3 million and the pig herd at 2.2 million (ABS 
1980). 
AL began its campaign against battery hens with a handout titled 
'Can you pick the battery hen?' (AL [Sydney] n.d.a). The leaflet 
featured two photographs, one of a well-feathered, healthy looking hen 
and the other of a sickly, balding hen. Printed on A4 paper, the 
pamphlet read: 
The size of this leaflet represents the average living space 
allotted to one battery hen. The hen pictured at left (sickly 
and baiding) came from a 'farm' near Sydney. She had been kept 
in a cage twelve months...The hen cannot scratch in the dirt, 
cannot escape to a quiet place to lay her egg, and cannot even 
stretch her wings...The hen is de-beaked, a process involving 
cutting off the tip of the beak through the sensitive tissue with 
a hot blade. This prevents them pecking each other to death from 
sheer stress and boredom. The hens may have bare patches of skin 
from continually rubbing against the cage wire, and this may 
become diseased. Occasionally a hen's foot may become stuck to 
the cage so it grows around the wire...There is currently no 
effective legislation in Australia to protect a battery hen from 
behavioural deprivation and physical discomfort (AL [Sydney] 
n.d.a:l). 
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Under a heading 'Are battery eggs healthy?' the leaflet provided 
details of feed additives (AL [Sydney] n.d.a:2). 
The leaflet was aimed at two main (though not necessarily 
separate) groups of people: those interested in ethics and those 
interested in natural foods and health. According to AL it generated 
an overwhelming response from the public including substantial 
donations (Young 1984 pers. comm.). Through 'education' then, the 
leaflet was aimed at creating outrage and mobilising the general 
public to lobby for reform. On the basis of the response to this and 
similar publications, AL claims to have made battery hens a political 
issue (Young 1984 pers. comm.). 
A leaflet produced sometime in the early 1980's by the Sydney 
branch of AL (AL [Sydney] n.d.b) stated 
One of our prime objectives is to see the cessation of the 
inhumane battery system of egg production...Animal Liberation has 
been responsible for thousands of letters sent to the Minister of 
Agriculture, for letters and news bulletins to all NSW Cabinet 
Ministers, for involving health food stores, in our fight to have 
farmers meet consumer demand for free range eggs (emphasis 
added) . 
In other words there is an underlying assumption that education will 
lead to mass support and change. 
In the 1983 National Farmer poll already cited (Anon 1984b) a 
majority of people opposed 'battery hens'. Of those who gave a 
definite answer, 22% of women opposed battery production compared with 
68% of men. Similarly, in Western Australia (Grylls n.d.) 88% of 
respondants opposed battery production. 
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In order to 'combat much of the misinformation which was current 
at [about this] time in relation to the egg industry and welfare 
issues' (Stewart 1985 pers. comm.:l) the Council of Egg Marketing 
Authorities Australia (CEMAA), later the Australian Egg Marketing 
Council (AEMC) produced 'Egg Brief , a short newsletter. Three issues 
appeared between 1983 and 1984 after which the publication was 
discontinued and matters relating to layer welfare were taken over by 
the Australian Council of Egg Producers (Stewart 1985 pers. comm.). 
Of the two issues available almost half of the copy referred to 
welfare including discussion about AL and a further quarter dealt with 
levies, quotas and marketing arrangements (CEMAA 1983, AEMC 1984). 
This suggests a concern by the industry at this time over the welfare 
debate and AL publicity togetlier with acknowledgement of other issues 
facing egg producers. As stated in the first issue (Anon 1983d) the 
CEMAA's public communications program would show to decision makers 
that egg producers were responsible farmers concerned about welfare 
and egg quality, and show the misinformation being directed to the 
community. In addition farmers were suppliers of an essential 
consumer item and major employers making a significant contribution to 
the national economy. This suggests a lobbying approach emphasising 
the power of egg producers as a group, their significance, and as 
participants in the production process, their commitment to high 
production standards. 
Consumer demand for free range eggs has increased since the 
1970's and health food shops, the usual outlet, have been able to 
charge large premiums - up to $1 per dozen more for free range eggs 
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r a t h e r t h a n i n t e n s i v e l y p r o d u c e d e g g s (Simons 1 9 8 5 ) . In the o n l y 
s t u d y k n o w n to m e on c o n s u m e r a t t i t u d e s to h i g h e r p r i c e d f r e e r a n g e 
e g g s ( W a t e r b a g 1 9 8 2 ) it w a s f o u n d t h a t o v e r 80% of p e o p l e w e r e w i l l i n g 
to p a y 12 to 1 5 ^ m o r e for f r e e r a n g e e g g s . H o w e v e r h a l f of t h o s e 
s u r v e y e d d i d n o t k n o w w h e r e to b u y t h e m . T h e s t u d y was c a r r i e d o u t 
a m o n g s t 5 0 0 p e o p l e in P e r t h . 
A L ( S y d n e y ) h a s r e c e n t l y p u b l i s h e d (AL [ S y d n e y ] n . d . c ) a list 
of r e t a i l o u t l e t s s e l l i n g o p e n r a n g e and n o n - c a g e d g r o u n d bird s u c h as 
d u c k e g g s (29 and 58 o u t l e t s r e s p e c t i v e l y ) . A large p e r c e n t a g e of 
t h e s e o u t l e t s a r e c l u s t e r e d in the n o r t h e r n and c e n t r a l s u b u r b s (Table 
6 . 2 ) . W h i l e the g e o g r a p h i c a l d i s t r i b u t i o n of i n c o m e in S y d n e y is 
d i f f i c u l t to d e m o n s t r a t e a c c u r a t e l y as a g e n e r a l i s a t i o n the n o r t h e r n 
and c e n t r a l s u b u r b s a r e h i g h i n c o m e a r e a s (Poulsen and S p e a r r i t t 
1 9 8 1 ) . W h i l e f r e e r a n g e e g g s a r e m o r e e x p e n s i v e , c o n s u m e r p r e f e r e n c e 
for them w i l l d e p e n d on a n u m b e r of f a c t o r s , i n c l u d i n g a t t i t u d e s , in 
a d d i t i o n to p e r s o n a l i n c o m e . A t p r e s e n t free r a n g e o u t l e t s a r e 
Table 6.2: Distribution of Open Range Egg Outlets 
S o u r c e : A L [ S y d n e y ] ( n . d . c ) . 
D i v i s i o n O u t l e t s 
C e n t r a l S y d n e y 5 
I n n e r W e s t e r n S y d n e y 0 
S o u t h e r n S y d n e y 2 
S o u t h W e s t e r n S y d n e y 1 
W e s t e r n S y d n e y 9 (7 B a u l k h a m H i l l s ) 
N o r t h e r n S y d n e y 13 
N o t e : T h e two f r e e r a n g e e g g f a r m s a r e located near 
B a u l k h a m H i l l s 
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supplied by two main producers and AL standards for free range egg 
producers were drawn up in consultation with these two producers 
(Tebbutt 1984 pers. comm.). The 14-point standard involves access to 
an outside run during daylight hours with a maximum stocking rate of 
750 birds per hectare and permanent access to shelter with a minimum 
area of 0.28m2 per bird. The standard also covers use of lighting, 
range of feeds, feed additives and bird slaughter (AL n.d. c). Both 
the Sydney free range producers claim that it is important for them to 
have AL approval for their operations as this ensures their legitimacy 
and their markets (Schembri 1984 pers. comm., Tebbutt 1984 pers. 
comm.). It also suggests a nexus for AL to increase its influence. 
AL held discussions with statutory egg marketing authorities to 
examine the possibility of free range egg marketing through the boards 
and the Victorian Egg Board was the first state board to market free 
range eggs. To qualify as free range, hens initially had to be 
provided with access to an open space for at least four hours a day. 
Unlike the guidelines drawn up by the NSW AL group, there were no 
restrictions on feed additives, including yolk colourants, and the 
board had recently increased the acceptable yolk colour standard to a 
level which most producers agree requires added chemicals (Simons 
1985). 
Most of the Victorian free range eggs are produced around the 
Bendigo area in converted deep litter farms. Unfortunately the 
Board's original lack of standards meant that there was inadequate 
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regulation of housing and it could be debated that the eggs for which 
consumers were paying a premium for moral and/or health reasons were 
coming from hens which did not have a high welfare standard and were 
being fed additives (Anon 1985e). According to one industry 
representative, 'The board's requirements mean that the chooks are 
just enclosed in a wire run that's a stinking quagmire in winter and a 
dust bowl in summer... They have had to use synthetic yolk colours just 
as much as for battery hens, because there is no natural feed' (Simons 
1985: 1). In September 1985, the Victorian Egg Board, after 
widespread consumer complaint, adopted new standards for free range 
eggs to more strictly control farming practices. The new standards 
require access to range during daylight hours, with a maximum density 
of 750 birds per acre, and the use of natural feeds. Synthetic yolk 
colourants are banned as are antibiotics (except under veterinary 
direction, in which case a withholding period is placed on the eggs 
before they can be consumed). Beak trimming and induced moulting are 
not permitted (Moore 1985 pers. comm.). A commitment to these 
standards by the state will also require a commitment to policing 
them. 
In mid-1984, after a meeting between AL and the NSW Egg 
Corporation, the Corporation agreed to label free range eggs following 
the standards produced by AL. Labelling began in mid-September 1985. 
Producers wishing to use the label which has the NSW Egg Corporation 
and Animal Liberation logos on it must be aproved by representatives 
from both organisations (Lukas 1984, Young 1985 pers. comm.). 
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Partly as a result of AL activities, the RSPCA has been forced to 
take a more active stance on poultry welfare. Along with AL, the 
RSPCA is concerned with legislative reform; it 'continually reviews 
all laws concerning animals with a view to procuring whatever 
amendments are considered necessary' (RSPCA [Victoria] 1984: 1). 
However to date the RSPCA has not lobbied for legislative action to be 
taken on poultry welfare and instead it has taken an advisory stance. 
A change in this stance has recently become apparent. In 1984 the 
Australian Annual General Meeting of the RSPCA opposed the battery 
cage method of egg production, advocated the use of open range, deep 
litter or aviary type systems and called for the industry to de-
Jntensify. This policy was adopted by all members (Anon 1984e). 
A change in emphasis is also apparent in AL and this can be 
clearly seen in the printed material produced by the group. An early 
leaflet produced in the late 1970's emphasised the cruelty involved in 
battery conditions and advised those wanting to 'free the battery hen' 
to 'boycott battery eggs' (AL [Sydney] n.d.a: 2). A more recent 
leaflet which discusses alternatives to battery eggs opens with the 
statement that '...where animals and birds are raised for food, no 
commercial system is perfect since all large scale farming must 
involve mass cruelty' (AL [Sydney] n.d.c: 1). The leaflet emphasised 
the slaughter of unwanted male chicks and boilers or old hens 
(husbandry practices which apply to open range as well as more 
intensive systems) and hence represents a substantial shift from 
earlier publications which located the problem in the battery. 
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' O b v i o u s l y ' s t a t e s the later p u b l i c a t i o n ' . . the ideal is to eat no 
e g g s at a l l ' (AL [ S y d n e y ] n . d . c : l ) . 
P o u l t r y f a r m e r s h a v e g e n e r a l l y been slow and i n e f f e c t i v e in t h e i r 
r e s p o n s e to AL i n i t i a t i v e s . P e r h a p s one reason for this has been 
that p o u l t r y f a r m e r s in the last d e c a d e have d i r e c t e d much of t h e i r 
a c t i v i t y into q u o t a d i s p u t e s . A d d e d to this are e c o n o m i c p r e s s u r e s . 
In r e l a t i o n to t h e s e t a n g i b l e and i m m e d i a t e c o n c e r n s , it is 
u n d e r s t a n d a b l e that the a n i m a l w e l f a r e issue as e s p o u s e d by c i t y - b a s e d 
g r o u p s s h o u l d be g i v e n a lower p r i o r i t y . C l e a r l y for f a r m e r s f a c e d 
w i t h f i n a n c i a l d i f f i c u l t i e s and q u o t a c u t s , e c o n o m i c issues a r e a m o r e 
i m m e d i a t e p r i o r i t y . W a r r e n S t a r i c k , in a paper d e l i v e r e d in 1984 
( S t a r i c k 1 9 8 4 a ) . n o t e d that p r i m a r y p r o d u c e r s and p a r t i c u l a r l y 
i n t e n s i v e f a r m e r s a l w a y s a p p e a r on the d e f e n s i v e . S t a r i c k said that 
it is d i f f i c u l t to c o n v i n c e p e o p l e that p u t t i n g birds in c a g e s is a 
c a r i n g m o v e . Y e t as he and o t h e r farmer r e p r e s e n t a t i v e s a r g u e , the 
c a g e s y s t e m p r o t e c t s l a y e r s from p r e d a t o r s and e x t r e m e s of c l i m a t e , 
e n a b l e s q u i c k a n d e a s y i n s p e c t i o n of b i r d s and r e d u c e s p a r a s i t i c 
inf e c t i o n . 
A l t h o u g h p r o d u c e r s w i t h i n the egg i n d u s t r y may h a v e been s l o w in 
r e s p o n d i n g , as n o t e d e a r l i e r in this c h a p t e r , i n d u s t r y leaders h a v e 
been w a r n i n g of the w e l f a r e p r o b l e m for some y e a r s . For e x a m p l e , 
T o d d , C h a i r m a n of the E g g M a r k e t i n g Board of N S W , in an a r t i c l e in 
the Poultry Farmer (1981) s t r e s s e d the n e c e s s i t y for c o u n t e r a c t i n g AL 
c l a i m s and s t a t e d that p r o d u c e r s should be p r e p a r e d to lobby the 
g o v e r n m e n t w h e r e n e c e s s a r y . Two y e a r s l a t e r , in 1 9 8 3 , the CEMA s p e n t 
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a b o u t $ 8 0 , 0 0 0 to r e a s s u r e c u s t o m e r s a b o u t the q u a l i t y of e g g s a n d the 
w e l f a r e of c a g e d b i r d s ( G r a h a m 1 9 8 3 ) . T h e o t h e r m a j o r l o b b y a c t i v i t y 
h a s b e e n c a r r i e d o u t t h r o u g h the NFF and e f f o r t s h a v e b e e n l a r g e l y 
d i r e c t e d t o w a r d s d e m o n s t r a t i n g the s u p e r i o r i t y of c a g e f a r m i n g . 
2• P i g w e l f a r e 
Two i m p o r t a n t p o i n t s e m e r g e f r o m an e x a m i n a t i o n of t h e p i g 
w e l f a r e d e b a t e . F i r s t l y , the AL p i g c a m p a i g n h a s b e e n less 
s u c c e s s f u l t h a n the l a y e r c a m p a i g n . S e c o n d l y , the p i g i n d u s t r y 
u n l i k e t h e l a y e r i n d u s t r y h a s r e s p o n d e d q u i c k l y to c r i t i c i s m ; it h a s 
l o c a t e d k e y w e l f a r e p r o b l e m s and a t t e m p t e d to r e m e d y t h e m . 
A s w i t h the layer c a m p a i g n , AL has d i r e c t e d its a t t e n t i o n 
t o w a r d s p u b l i c e d u c a t i o n . In 1 9 8 3 , an a d v e r t i s e m e n t a p p e a r e d in 
t h e National Times u n d e r the h e a d i n g 'If you t r e a t e d y o u r d o g the w a y 
t h e y r a i s e p i g s , y o u c o u l d be t h r o w n in j a i l ' (AL 1 9 8 3 ) . T h e 
a d v e r t i s e m e n t c a l l e d on c o n s u m e r s to b o y c o t t p i g p r o d u c t s and 
c r i t i c i s e d s e v e r a l a s p e c t s of p i g h u s b a n d r y . 
T h e a d v e r t i s e m e n t a c c o r d i n g to AL w a s n o t the s u c c e s s t h a t the 
b a t t e r y a d v e r t i s m e n t s w e r e in t e r m s of s o l i c i t i n g p u b l i c d o n a t i o n s 
( Y o u n g 1984 p e r s . c o m m . ) . F u r t h e r , t h e p i g a d v e r t i s e m e n t b r o u g h t 
w i d e s p r e a d c r i t i c i s m f r o m p r o d u c e r s . T h e A u s t r a l i a n P o r k P r o d u c e r s ' 
A s s o c i a t i o n c o m p l a i n e d to the A d v e r t i s i n g S t a n d a r d s C o u n c i l c l a i m i n g 
' i n n u e n d o a n d d i s t o r t i o n of f a c t s ' a n d c a l l e d for a t o t a l m e d i a b a n . 
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The Association also stated that the husbandry practices referred to 
in the advertisement were within the SCAW Codes of Practice and 
although some people might find these practices distressing, animal 
scientists studying behavour in an 'objective manner' did not find the 
practices 'distressing to either animals or to man'. As a result the 
ASC recommended to all Australian media that the AL advertisement not 
be accepted for publication. AL did not attempt further publication 
(Young 1985 pers. comm.). 
Unlike egg producers, whose political activity has also been 
channelled into quota disputes, pig producers have responded to AL 
quickly and aggressively. While acknowledging the difficulties 
involved in public education pig producers have mounted their own 
publicity campaign. According to Noel Maughan, a pig producer and 
spokesperson on animal welfare for the Australian Pork Producers' 
Federation, pig producers face a problem when responding to animal 
welfare groups through the media. 
It does not sell newspapers or advertising time on television 
to run a story that four million pigs produced each year in 
Australia are better housed, better fed and have a higher health 
status than tens of millions of human beings around the world. 
It is far more newsworthy to show the extremes of ill treatment 
of animals and to infer that such a situation is typical of the 
industry as a whole (Maughan 1983: 18). 
Despite this, pig producers have presented their side of the story. 
In late 1984, for example, 'Pete's Pigs - a Journey Through an 
Intensive Piggery' became available. This film, aimed at school 
children, was financed through the Australian Pig Industry Research 
Committee (APIRC) Trust Account and was an ongoing project made 
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through the South Australian Department of Agriculture since 1981-82 
(APIKC 1984). 
Pig producers and industry leaders have also examined husbandry 
practices and sought welfare initiatives. Firstly, producers have 
funded welfare research through the APIRC. In 1982-83, the Committee 
approved projects amounting to just over $1.9 million (this figure 
Includes allocations for projects continued into mid-1984). Of this 
$1.9 million, $218,000 or 11* was spent on 'welfare projects'. The 
largest of these projects was conducted on the effect of intensive and 
free range conditions on the physiological and behavioural responses 
associated with welfare status in the pig. A further $410,000 was 
spent on health and disease (APIRC 1984). One outcome of this 
research is that the industry has discovered that increased welfare 
standards can improve productivity and hence an improvement in welfare 
status is economically expedient. Figures for comparable industry 
research carried out by the layer and broiler industries are presented 
in Table 6.3. As can be readily seen, welfare research has not been 
sponsored in these industries to the degree found in the pig 
industry. 
On the level of the farm itself tethering has been criticised by 
producers on welfare grounds and it is not now widely used (Dryburgh 
1984 pers. comm.). In addition to welfare considerations, tethering 
has declined because it is labour intensive (Gardner 1985 pers. 
comm.). Secondly, representatives of the pig industry have also 
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Table 6.3: Research Funding In the Layer and Broiler Industries 
Source: Australian Chicken Meat Research Committee 
(1984), Poultry Research Advisory Committee 
(1984) 
1. Layer industry 
Total allocation 1969-70 to 1983-84 : $3.5 million (100%) 
Disease research : $1.2 million 
Environmental 
influences : $0.2 million (6.5%) 
There is no specific welfare research. 
2. Broiler industry 
Total allocation 1969-70 to 1983-84 : $4.7 million (100%) 
Behaviour, environ-
ment and husbandry 
management : $0.2 million (5%) 
There is no specific welfare section. 
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collaborated with AL. Collaboration has resulted in a reduction of 
pig lairage time at abattoirs. Pigs were once commonly held for 12-48 
hours before slaughter without food and often without water. 
Following pressure from producers and AL (Canberra) pigs are now 
slaughtered more quickly, often on arrival. Gardner (1985) has 
isolated several other areas of antemortem handling where he considers 
collaboration between AL and pig producers could next occur. Although 
some of these measures would save money for producers (as did the 
reduction of pre-slaughter lairage time) others such as the slaughter 
of injured pigs first would cost producers money. Despite increased 
costs Gardner feels confident of producer backing. 
CONCLUSION 
This chapter has explored the interaction between the major 
groups involved in farm animal welfare. The aim has been to locate 
the origin of initiatives for change and describe the response of the 
other major participants. Clearly the debate generated in the last 
ten years must be seen in the context of the use of new technology, 
changes in the structure of farm ownership and production relations 
and a change in attitudes, at least for some, towards relations with 
other species. 
At the centre of the welfare controversy are the farmers. 
Farmers are not an homogeneous group, and their response to criticism 
has generally lacked cohesion although as indicated by the two case 
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studies egg producers have tended to respond defensively and pig 
farmers more aggressively. It is clear also that farmers and their 
organisations, although beginning to engage more actively in the 
welfare debate, have been caught off-guard by welfare groups. While 
the rural sector was originally dismissive of welfare groups, this 
approach has been replaced by participation in educational and 
lobbying activities. Despite this, there is a paucity of information 
produced by farmers compared to that produced by AL. 
In a recent address to farmers Starick (1984b:2) said that 
'...The tradition of the family farm has also enabled you to have the 
benefit of the years of experience in husbandry techniques that are 
passed through the generations as in my family.' This must be coupled 
to farmer assertions that they farm because they like animals rather 
than seeking large profits. It is with such sentiments that farmers 
have justified their position as the custodians of animal welfare. 
The use of new technology has changed this situation; as new 
management techniques are required new knowledge is also required. 
Further, as described earlier, farmer decision-making may be 
circumscribed by the activities of external organisations. In the 
case of broiler growing the whole industry has only emerged in the 
last 20 years. This means that in many cases farmers do not have the 
benefit of knowledge passed down over generations and further they 
have only partial control over the technology they use. 
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One implication of corporate investment is that economic concerns 
motivate and underpin investment. While managers may have a genuine 
concern for livestock, the decision-makers in corporations may not. 
Farming may be seen as just another area of investment and corporate 
decision-makers, themselves physically not involved on the farm, 
invest in farming for economic reasons, not because they like animals. 
As yet there is little obvious participation by corporations in the 
welfare debate but it is probable that this will change. There has 
also been little direct challenge to corporate concerns from welfare 
groups. 
In regard to husbandry, the importance of stockmanship has been 
discussed. It is possible that education may be of importance to 
raise standards of welfare, particularly as farmers engage with new 
technology. This means that there is scope for increased agricultural 
extension (MacNamara n.d.) to cater for changed needs and in the area 
of veterinary education scope for provision of teaching to include 
awareness of welfare issues. 
Moore (1982:2) has stated that European governments 'appear to be 
reacting to rather than controlling events, in response to the extent 
of public interest and pressure'. With the caveat that Australian 
developments have occurred at a later date a similar situation is 
apparent here. Since the late 1970's despite increased public 
interest and pressure the state has tended to be an unwilling and 
reluctant participant in the welfare debate. A major response has 
been the formulation of Codes of Practice which in effect legitimate 
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farmer control and are advisory rather than statutory. Further state 
action has in part been hampered by the lack of information and the 
conflict inherent in what information is already available. The 
senate inquiry now underway in part reflects this as well as the 
perceived divisiveness of the welfare issue where there is a major 
conflict of interests between powerful farming groups and a large 
urban constituency. In addition with a commitment to free enterprise, 
the state is unwilling to participate in issues such as welfare issues 
which are likely to interfere with market relations. 
Overseas a greater militancy is apparent in some animal welfare 
groups and there are signs of similar developments in Australia. If 
state intervention is perceived to be too slow or inadequate 
especially as the results of the Senate Select Committee become 
available it is probable that greater militancy and violence will also 
become a feature of Australian activist activities in the near 
future. 
Although emphasising conflict between farmers and AL the two 
groups have found some areas of commonality. A small but significant 
minority of layer farmers have used consumer interest in welfare to 
economic advantage by charging a premium on free range eggs. Some pig 
farmers have also recognised a congruency of interests and have 
improved financial performance. More often though, economically 
viable alternative technology does not exist and this points to the 
necessity of more research. While collaboration between welfarists 
and farmers has led to improved conditions for many animals, the 
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potential for collaboration would appear limited as farmers will not 
fundamentally change production relations in the absence of viable 
alternatives. Welfare groups may risk diversion from their 
fundamental aims of structural change if they direct their resources 
too heavily into altering isolated aspects of production. 
Another major point to arise out of this chapter is the need for 
closer understanding by both rural and city dwellers of the problems 
and perceptions of each. Possible ways of achieving this could be 
farm open days where new technology is explained to city dwellers and 
exchange programs. It is apparent that debate to date has centred 
around the ethical and philosphical issues of welfare. Little 
economic evidence exists and this chapter points to the need for 
economic data to be collected. The discussion has also demonstrated 
that while animal welfare has become an increasingly important issue 
'welfare' means different things to different people. The next 
chapter assesses criteria used to evaluate welfare. 
CHAPTER 7 
ASSESSMENT OF ANIMAL WELFARE - THE BIOLOGICAL EVIDENCE 
INTRODUCTION 
As demonstrated in the last chapter considerable debate surrounds 
the issue of the welfare of animals kept on modern intensive farms. A 
crucial point to emerge was that there is a lack of consensus among 
groups as to what actually constitutes acceptable conditions from a 
welfare point of view. 
The proponents of intensive animal farming have argued that the 
adoption of new technology and management practices have increased the 
welfare of farm animals. 'Feeding, space and environment... is the 
optimum in terms of health and productivity' (NFF 1984:25). This 
assertion is based on biological evidence. On the other hand several 
animal welfare groups use biological evidence to suggest that animal 
welfare has decreased on modern intensive farms. Philosopher Tom 
Regan contends that while it is difficult to know exactly what 'the 
good life' is for animals, they are harmed on modern intensive farms 
'because of the suffering they are caused and the deprivations imposed 
upon them' (Regan 1984: 96, 335). 
The industry case studies have demonstrated how organisations 
influence farm decisions. The present chapter takes one step back 
from this analysis and examines animal welfare in greater detail in an 
attempt to clarify and put into perspective the arguments which 
various organisations use in the welfare debate. In essence the 
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controversy over exactly what constitutes acceptable welfare stems 
from the fact that welfare cannot be measured directly. Instead 
reliance is placed on biological indicators and subjective assessment 
of data (Gee and Meischke 1981, Barnett, Cronin, Hemsworth and 
Winfield 1984, Franklin 1984, Moreton and Griffiths 1985). 
The purpose of this chapter is twofold. Firstly it examines the 
premises underlying the biological evidence for animal welfare. In 
doing so, an assessment is made of the contribution which biological 
data can make to understanding welfare. Secondly it discusses the 
merits of a number of husbandry practices and housing types from a 
biological perspective. As the quantity of research conducted on the 
biology of farm animals has increased rapidly in the last 30 years, 
rather than dealing with this exhaustively I have selected examples 
which give a fair representation of major trends in the literature. 
Because of the paucity of Australian data the results of overseas 
research are cited where Australian material is not available. 
ANIMAL WELFARE AND BIOLOGICAL INDICATORS 
Two major problems are apparent when biological criteria are used 
to indicate welfare. Firstly, although extremes in welfare may be 
easy to evaluate the middle ground may not be, and there may be a 
large number of cases where judgements of welfare are contentious. It 
is a common philosopher's dilemma. We know what red is and we know 
what orange is - but when does red become orange? Similarly gross 
malpractice causing suffering, pain and distress may be easily 
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isolated and optimum welfare conditions may seem obvious but in 
between these extremes judgement may be impossible. In other words an 
animal's response can be seen to lie along a continuum and the 
response may change as the animal copes with environmental change 
(Selye 1937). Secondly, if the overall welfare of an animal is seen 
as a complex constellation of a number of interacting components, 
there may be difficulties in weighting the influences. For example, 
how does one balance the short term pain of an injection against the 
longer term distress of disease? Most people would prefer a painful 
injection to disease; some may not even find the injection painful. 
It is difficult enough to resolve such questions even for our own 
species. Apart from the obvious difficulty involved in communication, 
a further complication when dealing with other species is that we have 
little idea of the extent to which they can conceptualise and compare 
different experiences. 
In making an assessment of animal welfare we are influenced by 
prevailing ideas and attitudes. Prevailing social attitudes act as a 
lens through which an animal's response is interpreted (Hubbard 1983) 
and this means that ultimately our perception of acceptable behaviour 
towards animals is subjective. Our perceptual lens is culture-
specific (Calvin 1978, Martin 1978, Callicott 1982, Bennett 1983) and 
within a given culture, historically specific (Thomas 1983). For the 
English naturalist William Swainson (1780-1855) God created the 
chicken to show 'perfect contentment in a state of partial 
confinement' (Thomas 1983: 20) and for Descartes (1646, 1649, n.d., 
reprinted in Descartes 1976) animals were simply machines. 
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F u r t h e r m o r e , w i t h i n a g i v e n s o c i a l c o n t e x t , a c c e p t a b l e b e h a v i o u r 
t o w a r d s o n e s p e c i e s m a y n o t be a c c e p t a b l e b e h a v i o u r t o w a r d s a n o t h e r 
c l o s e l y r e l a t e d s p e c i e s d e s p i t e the fact that they m a y h a v e s i m i l a r 
b e h a v i o u r a l and p h y s i o l o g i c a l r e p e r t o i r e s . A s i n d i c a t e d by G r a e m e 
M c E w e n , C h a i r p e r s o n of A F A S at the S e n a t e h e a r i n g in M a y ] 9 8 4 , such 
an a n o m a l y e x i s t s in the N S W Prevention of Cruelty to Animals Act 
(NSW) 1979. T h e A c t s t a t e s that 'A p e r s o n in c h a r g e of an a n i m a l 
(other t h a n a s t o c k a n i m a l ) s h a l l not c o n f i n e the a n i m a l in a cage of 
w h i c h the h e i g h t , length or b r e a d t h is i n s u f f i c i e n t to a l l o w the 
a n i m a l a r e a s o n a b l e o p p o r t u n i t y for a d e q u a t e e x e r c i s e ' . 'Stock 
a n i m a l ' is d e f i n e d as 'An a n i m a l w h i c h b e l o n g s to the c l a s s of 
a n i m a l s c o m p r i s i n g c a t t l e , h o r s e s , s h e e p , g o a t s , s w i n e , p o u l t r y and 
a n y o t h e r s p e c i e s of a n i m a l p r e s c r i b e d for the p u r p o s e s of this 
d e f i n i t i o n ' . A c c o r d i n g to M c E w e n , 'what w o u l d r e n d e r a p e r s o n in 
c h a r g e of a c o m p a n i o n a n i m a l liable for p r o s e c u t i o n w o u l d not do so 
in r e s p e c t of a s t o c k a n i m a l ' (McEwen 1 9 8 4 : 5 6 2 ) . 
T h e s e e x a m p l e s d e m o n s t r a t e that a c c e p t a b l e b e h a v i o u r t o w a r d s 
o t h e r s p e c i e s is not c l e a r cut or i m m u t a b l e . A c c e p t a b l e b e h a v i o u r is 
s o c i a l l y and l e g a l l y d e t e r m i n e d and h e n c e what c o n s t i t u t e s a c c e p t a b l e 
w e l f a r e is a l s o s o c i a l l y and l e g a l l y d e t e r m i n e d . Even w i t h the b e s t 
of i n t e n t i o n s we may t r e a t o t h e r s p e c i e s in a m a n n e r w h i c h r e d u c e s 
o v e r a l l w e l f a r e s i m p l y b e c a u s e our p e r c e p t i o n of a c c e p t a b l e t r e a t m e n t 
m a y n o t n e c e s s a r i l y c o i n c i d e w i t h the a n i m a l ' s best i n t e r e s t . It is 
in this p h i l o s o p h i c a l cul de sac that the w e l f a r e d e b a t e has b e c o m e 
t r a p p e d , w i t h d i f f e r e n t g r o u p s p e r c e i v i n g new t e c h n o l o g y e i t h e r as 
c o n t r i b u t i n g to or d e t r a c t i n g from o v e r a l l w e l f a r e . 
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S i n c e the m i d - 1 9 6 0 ' s , a n u m b e r of r e s e a r c h e r s h a v e t u r n e d t h e i r 
a t t e n t i o n to s t u d y i n g the e f f e c t of h o u s i n g and m a n a g e m e n t on farm 
a n i m a l p h y s i o l o g y and b e h a v i o u r and a s p e c i a l i s t j o u r n a l , Applied 
Animal Ethology, was e s t a b l i s h e d in the e a r l y 1 9 7 0 ' s . Four broad 
a p p r o a c h e s to a s s e s s i n g w e l f a r e are a p p a r e n t In the b i o l o g i c a l 
l i t e r a t u r e ; t h e s e involve s t u d i e s of c l i n i c a l s t a t u s , p r o d u c t i v i t y , 
p h y s i o l o g y and b e h a v i o u r . It is n o t p o s s i b l e to c o v e r the a p p r o a c h e s 
in d e p t h . R a t h e r , I d i s c u s s some of the m a j o r issues i n v o l v e d , 
p a r t i c u l a r l y the s t r e n g t h s and l i m i t a t i o n s of each a p p r o a c h . 
C l i n i c a l s t u d i e s a r e n o t d i s c u s s e d as the i n c i d e n c e and p r e v a l e n c e of 
d i s e a s e and i n j u r y a r e w i d e l y a c c e p t e d as i n d i c a t o r s of d e c r e a s e d 
w e l f a r e and r e q u i r e no f u r t h e r c o m m e n t a p a r t from the q u a l i f i c a t i o n 
t h a t t h e e f f e c t s of d i s e a s e and injury o p e r a t e on two l e v e l s . 
I n c i d e n c e of d i s e a s e and injury m e a n s a d i r e c t r e d u c t i o n in w e l f a r e 
b e c a u s e of the pain or i n c o n v e n i e n c e involved to the a n i m a l . 
H o w e v e r , an i n c r e a s e in s t r e s s can lead to an i n c r e a s e d 
s u s c e p t i b i l i t y to d i s e a s e so the p r e s e n c e of d i s e a s e m a y i n d i c a t e a 
low level of w e l f a r e . T h i s is a c o m p l e x i n t e r a c t i o n : i n c r e a s e d 
s t r e s s can a l s o lead to i n c r e a s e d r e s i s t a n c e to d i s e a s e (Siegel 
1 9 8 5 ) . 
1. P r o d u c t i v i t y 
P r o d u c t i v i t y h a s b e e n w i d e l y u s e d by the a g r i c u l t u r a l s e c t o r as 
an i n d i c a t o r of a n i m a l w e l f a r e . 'Healthy s h e e p p r o d u c e m o r e wool and 
r e a r m o r e lambs; u n s t r e s s e d c o w s p r o d u c e m o r e m i l k ; q u i e t l y h a n d l e d 
c a t t l e do n o t b r u i s e and w i l l p r o d u c e m o r e t e n d e r m e a t ; c h i c k e n s w e l l 
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fed and free of pecking order stress will put on meat faster and lay 
more eggs' (NFF 1984:17). Despite the logic that high productivity 
indicates good welfare this approach has been questioned (Anon 1965, 
Wood-Gush 1973, Dawkins 1978a, Ekesbo 1981). We cannot assume a 
connection between productivity and welfare until we have looked at 
the reasons for productivity. A simple example of genetics proves 
this point. As indicated in the case studies of the layer, broiler 
and pig industries, genetic modification has significantly increased 
productivity. It is clearly untenable to argue that selection for 
increased output means that a high yielding animal kept in identical 
conditions to a low yielding animal automatically is better off. 
Productivity may also be enhanced by the use of antibiotics which can 
be used to mask bad management. 
There is some evidence to suggest that increased productivity may 
actually lead to a decrease in welfare. Highly productive animals are 
not necessarily those most suited to intensive husbandry and hence 
during the selection process a compromise has had to be made between 
productivity and physical feasibility. The process is flexible 
through the manipulation of the physical and chemical environment in 
addition to the genetic manipulation. While noting that high 
performance does not necessarily result in an increase of 
physiological defects Unshelm (1981) has used the moderately high-
yielding meat pig as an example of several organ systems not being 
able to keep pace with an extreme increase in performance. Unshelm 
thinks this is true in particular for the cardio-vascular system. 
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skeleton, acid-base status, musculature, thermo-regulatory system and 
the majority of hormonal systems including those relating to 
fertility. His claim is supported by extensive data collected from 
Norwegian farms. 
In Australia a genetically induced disease syndrome of economic 
importance is porcine stress syndrome (PSS). PSS is a condition which 
causes pigs to die suddenly when they are exposed to stress, for 
example during transport or mixing. Not only do the animals die 
suddenly, their flesh also becomes pale, soft and exudative (PSE) 
which means that the carcass does not absorb the correct quantities of 
curative agent and the meat separates from the fat (Garane and Watson 
1983). The incidence of PSE has recently increased in Australia and 
Lhere is evidence that the increase can be linked to greater numbers 
of high-yielding pigs. PSS is inherited from a recessive gene and is 
most common in lean, highly muscular animals. While limited surveys 
have shown that about 5% of Australian Landrace boars are positive for 
PSS Large White boars are free from PSS. In certain lines more than 
50% of stock may be affected (Ilindmarsh 1979, Watson n.d.). In a 
study undertaken by the WA Department of Agriculture in 1982-83 at an 
abattoir handling about of the state's pork the level of potential 
PSE type bacon carcasses was measured at 8.6% (Rogers 1984). This 
figure compares with a NSW study of PSE in pigs slaughtered in carcass 
competitions in which the pigs entered had been selected for rapid 
weight gain and heavy muscling; between 1979-83 the number of PSE type 
carcasses ranged between 7 and 34% (Garane and Watson 1983). The data 
suggest a strong link between incidence of PSE and selection for high 
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productivity and in particular Garane and Watson noted that in the 
Gunnedah 3rG3 intGnsivG SGlGction of pigs for hlghGr niG3.t to bonG 
ratios and rapid growth had increased the prevalence of PSE. 
Leg weakness due to skeletal development not keeping pace with 
muscular development has been a problem in Australia and overseas in 
the broiler industry where birds have been selected primarily for 
increased growth rates and efficiency. Where joint surfaces increase 
more slowly than the bird's weight or when excessive weight is placed 
on the growing surfaces of the cartilage the blood supply is impaired 
and deformity occurs (Anon 1973b). In Australian broilers six major 
forms of leg weakness have been isolated and five of these conditions 
are thought to be of non-infectious origin and probably inherited 
(Watson 1972). One of these conditions, focal osteodystrophy, is very 
widespread in Australian stock and Watson has suggested that this is 
probably due to the availability of a limited gene pool. Up to 30% of 
a flock may be affected with severe lesions occuring in 5% of birds. 
Finally in the selection process for high yielding animals 
genetic variability may be lost. This is particularly so where 
breeding establishments become centralised and nucleus stock is 
concentrated in a small number of enterprises. A narrower gene pool 
means that flexibility of response to new diseases or environmental 
conditions is reduced. Indirectly then increased productivity may 
adversely affect welfare. 
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It has been argued that people who keep livestock for a living 
cannot affort to be cruel (Hurnik 1980, NFF 1984). If the physical 
health of an animal deteriorates too far profits fall and this then 
serves as an economic limit on welfare. Before a certain economic 
limit is reached though it may still be profitable to keep animals in 
sub-optimal conditions (DawkJns 1980). Further, malpractice may not 
appreciably affect economic return in the short term (Wood-Gush 1973). 
Both broilers and pigs are slaughtered when young and possibly the 
precursors of long-term health problems have simply not developed by 
slaughter time (Dawkins 1980). Wood-Gush (1984) has cited Swedish and 
Dutch pig surveys which have found that 'the occurrence of lesions, 
lameness and chronic sub-clinical diseases were all found to be 
compatible with good productivity'. This point has been reinforced by 
Dawkins (1978a) who questions productivity as an infallible guide to 
mental welfare. Under commercial conditions it is not the 
productivity of the individual that counts but that of the whole farm; 
each individual is not necessarily kept in the best conditions, let 
alone conditions in which it will not suffer. Financially it is not 
in a farmer's interest to optimise welfare beyond the point where 
there is no gain in productivity. 
In summary, while a healthy animal will generally be more 
productive than a sick animal, high production does not in itself 
indicate good health or (if mental well-being is included) welfare. 
Although productivity will deteriorate if an animal is unwell, at a 
subclinical level productivity may not be affected. 
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2. Physiology 
Physiological response to stress includes the usually rapid 
response of the neurogenic system with the production of adrenalin and 
noradrenalin and a longer term response with production of 
corticosteroids. Measurement of corticosteroid levels is commonly 
used as an indicator of stress. These responses are well documented 
and need no elaboration. While physiological response can 
unequivocably be linked to stress, physiological data presents two 
main problems. The first is methodological: in measuring physio-
logical response the researcher may compound stress and hence increase 
the response when an animal is restrained. Although this problem may 
be overcome to some degree by the use of indwelling cannulae for 
remote sampling (Siegel 1983) this too may cause stress and influence 
the results. The second problem is interpretive and involves 
translating hormonal response into an indicator of welfare. For 
example, Barnett, Cronin and Winfield (1981) have found a large and 
sustained increase above basal levels of corticosteroid concentration 
in pigs housed in individual, solid sided pens which prevented visual 
and tactile interaction with other pigs. While the authors interpret 
their result as a clear-cut chronic stress response, the importance of 
a lower order response may be more difficult to determine. The 
question is, at what point does a physiological response indicate an 
unacceptable level of stress? The problem of data interpretation 
recurs with behavioural work, and will be discussed in more detail in 
that section. 
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3 . B e h a v i o u r 
P h y s i o l o g y a n d b e h a v i o u r a r e c l o s e l y l i n k e d . B e h a v i o u r a l d a t a 
h a s t h e a d v a n t a g e of b e i n g m o r e e a s i l y o b t a i n e d a s o b s e r v a t i o n c a n be 
m a d e w i t h o u t d i r e c t c o n t a c t w i t h an a n i m a l . 
(i) W i l d p o p u l a t i o n b e h a v i o u r 
T h o r p e ( 1 9 6 9 ) h a s a r g u e d t h a t the n a t u r a l n e s s of b e h a v i o u r s h o u l d 
b e u s e d a s a c r i t e r i a f o r j u d g i n g w e l f a r e . H e h a s a r g u e d t h a t k e e p i n g 
a n i m a l s u n d e r c o n d i t i o n s in w h i c h t h e i r n a t u r a l i n s t i n c t i v e u r g e s a r e 
n o t e x p r e s s e d c a u s e s s u f f e r i n g , a n d a s s u c h , c o n f i n e m e n t r e a r i n g 
s h o u l d b e c o n d e m n e d . N a t u r a l n e s s of b e h a v i o u r can be i n f e r r e d f r o m 
s t u d i e s c a r r i e d o u t on e i t h e r w i l d p r e c u r s o r s of d o m e s t i c a t e d a n i m a l s 
or f e r a l p o p u l a t i o n s . 
F o r p o u l t r y a f e w s t u d i e s h a v e b e e n c a r r i e d o u t on t h e b e h a v i o u r 
of the red j u n g l e f o w l Gallus gallus, w h i c h is the w i l d p r e c u r s o r of 
t h e d o m e s t i c f o w l ( W i l s o n 1 9 7 4 ) , a n d the s o c i a l o r g a n i s a t i o n of f e r a l 
p o p u l a t i o n s of the d o m e s t i c f o w l ( M c B r i d e , R a r e r a n d F o e n a n d e r 1 9 6 9 ) . 
T h e b e h a v i o u r a l r e s u l t s of s u c h s t u d i e s c a n t h e n be c o m p a r e d to t h e 
d o m e s t i c b e h a v i o u r a n d t h e e f f e c t s of the d o m e s t i c e n v i r o n m e n t j u d g e d . 
A m a j o r p r o b l e m w i t h T h o r p e ' s a r g u m e n t is t h a t d o m e s t i c a t e d 
a n i m a l s h a v e b e e n s e l e c t e d for t h e d o m e s t i c e n v i r o n m e n t , a n d it is 
p o s s i b l e t h a t n e w b e h a v i o u r s (and n e e d s ) h a v e b e e n i n d u c e d a n d f o r m e r 
n e e d s d i s a p p e a r e d . T h e c o m p a r i s o n h a s b e e n d e s c r i b e d g r a p h i c a l l y b y 
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Paul S h e p a r d . A f t e r n o t i n g that m e n t a l and p h y s i c a l b r e a k d o w n s a r e 
c o m m o n in z o o s b e c a u s e a n i m a l s lack the n e c e s s a r y r a n g e of c h o i c e s 
w h i c h a r e n e c e s s a r y to a h e a l t h y p h y s i c a l or s o c i a l e x i s t e n c e he 
s u g g e s t s t h a t 
D o m e s t i c a n i m a l s , w h o a l s o live in r e s t r i c t e d e n v i r o n m e n t s , a r e 
n o t s t i r - c r a z y and m a l n o u r i s h e d b e c a u s e they a r e the s u r v i v o r s of 
h u n d r e d s of g e n e r a t i o n s of c a p t i v e s . T h e y are the w e l l p a d d e d 
d r u d g e s , i n s u l a t e d by b l u n t e d m i n d s and c o a r s e n e d b o d i e s a g a i n s t 
the u n i f o r m i t y of the b a r n y a r d , h a v i n g a c h i e v e d i n d e p e n d e n c e from 
the d e m a n d s of s t y l e by h a v i n g no s t y l e , c o m i n g to terms w i t h the 
g r e y w o r l d of c a p t i v i t y by a r r i v i n g at the l o w e s t c o m m o n 
d e n o m i n a t o r of s u r v i v a l (Shepard 1 9 7 3 : 1 5 ) . 
D o m e s t i c a t i o n has led to s e l e c t i o n p r i m a r i l y for those f e a t u r e s 
of an a n i m a l w h i c h m a k e it m o r e p r o d u c t i v e . But to w h a t e x t e n t has 
s e l e c t i o n i n c r e a s e d a d a p t a t i o n to the farm e n v i r o n m e n t ? W h i l e it h a s 
b e e n a r g u e d that c h a n g e s in b e h a v i o u r may h a v e a l l o w e d for a d a p t a t i o n 
to c o n d i t i o n s of r e s t r a i n t and h i g h d e n s i t y (McBride et al. , 1 9 6 9 , 
K r e t c h m e r and F o x 1975) s e v e r a l f e a t u r e s of the farm e n v i r o n m e n t 
s u g g e s t that a d a p t a t i o n m a y be l i m i t e d . B r e e d i n g stock a r e n o t 
n e c e s s a r i l y k e p t u n d e r the same c o n d i t i o n s as r e a r i n g stock so no 
s e l e c t i o n p r o c e s s m a y be o p e r a t i n g in regard to r e a r i n g c o n d i t i o n s . 
T h i s is p a r t i c u l a r l y true in the egg i n d u s t r y w h e r e b r e e d e r s a r e o f t e n 
k e p t in d e e p l i t t e r p e n s and p r o g e n y in b a t t e r y c a g e s . S e c o n d l y w i t h 
the d i v e r s i t y of farm m a n a g e m e n t s y s t e m s in use and the r a p i d i t y of 
e n v i r o n m e n t a l m o d i f i c a t i o n as n e w t e c h n o l o g y has been a d o p t e d it is 
u n l i k e l y that g e n e t i c m o d i f i c a t i o n k e p t pace w i t h e n v i r o n m e n t a l c h a n g e 
( K r e t c h m e r and F o x 1 9 7 5 ) . 
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While genetic modification of domesticated animals may prevent a 
meaningful comparison with closely related wild precursors, genetic 
difference is much less marked in feral populations. Does this 
genetic similarity mean it is valid to compare the behaviour of feral 
and domestic populations? I argue that it is not. The domestic 
environment is pre-eminently a 'simplified environment' (Kiley 1977). 
Behavioural differences between wild animals facing complex stimuli 
and domesticates are to be expected and there is limited evidence that 
they do occur in wild and domestic fowls (McBride et al. 1969). As a 
result, assessing the significance of a changed response presents 
enormous difficulties both in deciding at what point behavioural 
modification is 'not natural' and the extent to which this indicates a 
welfare disadvantage. 
(ii) Captive domesticated animal behaviour 
Over the last 20 years an increasing amount of research has been 
carried out on farm animal behaviour. The research seeks to quantify 
behavioural responses and interpret their meaning in terms of welfare. 
While behavioural change may indicate a change in welfare two major 
problems occur with the interpretation of behavioural data. Firstly 
unlike physiological responses which can be confidently linked to 
stress levels, the exhibition of a particular behaviour or a change in 
behaviour may signify benefit, harm or be not significant in relation 
to welfare. Thus, the interpretation of behavioural changes is 
difficult (Hughes 1973, Wood-Gush 1973, Dawkins 1980). Secondly, 
behavioural change may lie along a continuum without clear-cut stages 
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making comparative work difficult. At what point in other words does 
behaviour x grade into behaviour y? These problems are now discussed 
using examples from the literature. 
Interpreting behavioural modification 
Black and Hughes (1974) have discussed the problem of 
interpreting behavioural modification using results obtained from hens 
in cages and pens. For these authors the crucial questions involve 
the observed behavioural differences induced by the two housing 
systems: 
(i) what is the significance of a differential response to particular 
features of the environment? 
(li) to what extent does behavioural modification represent an 
adaptation to an environment which was imposing a degree of 
stress? 
Having noted increased preening in caged birds these two 
questions are discussed. Firstly, as there was more feather damage in 
cages caused by feather pecking, increased preening may have been 
needed to restore damaged plumage. Secondly, following Duncan and 
Wood-Gush (1972) who reported increased preening as a response to mild 
frustrations, an alternative explanation is that the hens were 
frustrated. To complicate matters, Duncan and Wood-Gush (1972) have 
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differentiated between 'normal' preening and another type of preening 
which they relate to frustration. 
No increase in grooming activity occurred in the battery birds 
tested by Bareham (1972) but this may be attributable to his 
definition of grooming which was simply self-preening with the beak or 
foot. However, his birds were housed singly in cages so their plumage 
would have been in good condition and perhaps they did not require 
preening. If increased preening is partly attributable to frustration 
then the results of Black and Hughes (1974) obtained from caged birds 
in groups, together with those of Bareham (1972) suggest that 
frustration was produced by social interaction between grouped birds 
rather than just by caging. By implication this social interaction 
was influenced by density or perhaps other aspects of the environment, 
for penned birds kept at a slightly larger group size, but with a 
lower density, had lower preening rates. However the effect of 
density is not straightforward, as more preening has been observed in 
caged birds at a lower density than those at a higher density (Hughes 
and Black 1974) . 
In relation to the extent to which behavioural modification 
represents adaptation. Black and Hughes (1974) have suggested that the 
wing/leg stretch, which was more common in cages than in pens, could 
be performed in the more confined surroundings and it may be a 
replacement for wing flapping (which occurs in more extensive 
husbandry systems). Referring to earlier work by Hughes (1973), 
Duncan (1974) has questioned this interpretation. According to 
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Duncan, Hughes did not report any intention of wing flapping movements 
- which he suggests one would expect to see if the behaviour was being 
stimulated but prevented from occurring fully by lack of space. 
Duncan has suggested that wing flapping should be classified as an 
activity requiring a specific releasing factor such as a specific 
amount of space and cites Wood-Gush (1973) as stating that this type 
of behaviour will not be shown in the absence of a releasing stimulus 
and so no frustration will occur. In other words, the absence of a 
behaviour pattern which occurs in one set of circumstances may not 
indicate a decline in welfare. If a stimulus is not there and a 
particular behaviour does not occur it is not evidence of 
frustration. 
Just as the lack of a certain form of behaviour may give rise to 
interpretive problems, the presence of a behaviour may also present 
problems. For instance, most authors view stereotyped behaviour as a 
response to repeated frustration and indicative of distress (Odberg 
1978, Rushen 1984). However alternative explanations are possible. 
By increasing sensory input stereotyped behaviours may reduce fear and 
anxiety (Morris 1964, Bareham 1972, Dantzer and Mormede 1983). In an 
identical environment an animal exhibiting stereotypic behaviour may 
be better off than one not exhibiting this response. Alternatively, 
stereotypic behaviour may block out undesirable aspects of the real 
environment and may function to help an animal 'rebuild' a new 
environment over which it has a greater degree of control (Cronin 
1985). At a minimum this would indicate poor welfare in the past. 
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While the interpretation of many behavioural responses presents 
difficulties, other behaviours would appear to be more readily linked 
to welfare. One such behaviour, aggression, is now discussed in more 
detail. 
Aggression 
When aggression results in physical damage it has obviously 
reduced the welfare of the recipient injured animal. Even without 
physical injury a physiological response may indicate increased levels 
of stress. Aggression is a frequent interaction even in the wild. 
The establishment of a pecking order is a fundamental aspect of 
poultry behaviour and overt acts of aggression occur while the pecking 
order is being establisfied and to maintain it. However, aggression 
may be a result of frustration (Hinde 1970), and, if this is so, it 
also indicates reduced welfare for the initiator. 
Although the presence of agressive behaviour may be more readily 
linked to welfare than a number of other behaviours, the constellation 
of behavioural responses constituting 'aggression' is not clear-cut. 
Vestergaard (1984) in a review of the literature relating to 
ethological criteria and methods of assessment of well-being in pigs 
noted that increased, decreased and similar levels of aggression had 
been found for sows in different management systems depending on, 
amongst other factors, the definition of agression adopted. A similar 
problem is apparent in hens. Hughes and Wood-Gush (1977) have 
questioned the validity of their data on pecking noting that the 
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presence of aggression in their experiments was dependent on an 
arbitrary definition of aggressive head pecking which they developed. 
To Hughes and Wood-Gush (1977), the distinction between aggressive 
head pecks and all other pecks which were not apparently motivated by 
aggression may not be clear and it is possible that the behaviour 
categorised as aggressive head pecking might merely be the end of a 
continuum. 
In a number of comparative studies on aggressive behaviour in 
hens the incidence of aggression has been noted to be greater in pens 
than in cages (Hughes and Black 1978, Hughes and Wood-Gush 1977, 
Wegner 1984). This behavioural difference may be due to subordinates 
being more firmly under the inhibiting influence of the dominant bird 
when they are in cages (Hughes and Black 1978). This interpretation 
is substantiated by Hughes (1979) who, when testing responses to a 
strange bird, found that levels of aggression were similar in cages 
and pens, suggesting perhaps that work on aggressive behaviour does 
not entirely reflect levels of aggression:frustration may be latent, 
becoming apparent only when there is a focus upon which it may be 
expended. The provision of space may enable threat displays to occur 
which could reduce other aggressive behaviour (Hughes and Wood-Gush 
1977). In separating out the effects of density and group size on 
aggressive behaviour, Al-rawi and Craig (1975) found that as group 
size increased the number of aggressive acts also increased and 
further, that there was a curvilinear relationship between density and 
aggressive behaviour with aggression increasing with density, a result 
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which is supported by the earlier work by Polley, Craig and Bhagwat 
(1974). 
Once wo accept a particular behaviour as indicative of 
aggression, new problems emerge at the next level of interpretation. 
The work of Hughes and Wood-Gush (1977) illustrates this problem well. 
These authors suggest two reasons for the reduction in aggressive 
head pecking by caged birds. Firstly, because the subordinate hen was 
constantly in the sphere of influence of the dominant hen, aggressive 
behaviour by the subordinate may have been more effectively inhibited. 
Secondly, agonistic encounters may be triggered by the entry of other 
birds into an individual's personal space and not by continuous 
proximity. In cages an animal's space may be constantly violated. In 
addition, the restraint of crowding, by limiting threat displays, may 
also be a source of frustration. Finally, in reference to earlier 
work by Hale (1948), debeaking increases the level of agonistic 
activity as dominant individuals lose the aversive effects of their 
pecks and so more pecks are necessary to maintain a stable hierarchy. 
Acceptance of any of these explanations means that the presence or 
absence of aggressive behaviour is not necessarily an accurate 
indicator of welfare status. This conclusion is confirmed by later 
work by Hughes (1979) on aggressive behaviour in relation to 
oviposition which suggests that frustration may be latent, becoming 
apparent only when there is a focus on which it may be expended. In 
summary, aggression, while seemingly initially to be a more 
straightforward indicator of welfare, contains serious problems of 
Interpretation. 
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THE CONTRIBUTION OF BIOLOGICAL RESEARCH TO EVALUATION OF WELFARE IN 
VARIOUS HUSBANDRY AND HOUSING SYSTEMS 
Having examined the biological data used to evaluate welfare we 
are now in a position to discuss the impact of management and housing 
on disease, injury and mortality rates, productivity, physiology and 
behaviour. 
1. Disease 
The shift from extensive to intensive husbandry has led to 
epidemiological changes. Unfortunately there is little Australian 
information available. Overeseas studies indicate that intensive 
confinement or increased flock or herd size have the potential to 
increase transmission rates of infectious disease (Beveridge 1960, 
Christian and Baker 1973, Ekesbo 1973, 1980, 1981, Muirhead 1976, Dunn 
1980, Siegel 1983). 
However, the separation of faeces from animal enclosures has 
reduced or eliminated parasitic diseases. Further, by allowing closer 
supervision of animals, intensive systems permit the incidence of 
disease to be monitored more closely. On balance there is a lot of 
evidence to suggest that an intensively reared animal's health is high 
and while a potential exists for an increase in infectious disease due 
to the close proximity of large numbers of animals this has largely 
been controlled by the use of therapeutic agents and modern sanitation 
(Siegel 1983, Baxter 1984). 
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Pigs: In Australia, there is little information about epidemiological 
change as a result of intensification although one disease associated 
with intensification, Haemophilus parahaemolyt icus pleuropneumonia, 
was detected for the first time in Australia in the mid-1970's (Moore 
1985 pers. comm.)- Although the disease has a low prevalence sporadic 
outbreaks have occurred in intensively housed herds (Buddie 1985). 
Buddie believes that as pigs are kept more intensively ventilation 
must be improved. As already discussed, another solution to the 
problem of contagious diseases has been the increased use of 
antibiotics. An alternative approach has been the establishment of 
minimum disease or specific pathogen free (SPF) piggeries. The first 
of the large piggeries, built near Bendigo in 1964 by the Mayfair 
group, was SPF. While the Mayfair group had sufficient capital to 
experiment with SPF techniques at the piggery, they also donated a 
building to the Victorian Department of Agriculture at Werribee for 
minimum disease research (Dryburgh 1984 pers. comm.). Although SPF 
piggeries have been adopted by producers since the late 1960's, as 
noted in Chapter Five the high capital cost involved with their 
establishment has precluded their widespread use. 
Poultry: There is no specific Australian work comparing the incidence 
of disease in different husbandry systems known to this author. A 
recent European study (Wegner, Aumuller, Blum, Schon and Sonnemann 
n.d.) found no differences in the incidence of disease between cages, 
deep litter and range apart from greater helminth infestation in the 
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r a n g e s y s t e m . In a B r i t i s h s t u d y of small free r a n g e p o u l t r y f l o c k s , 
h i g h l e v e l s of e c t o p a r a s i t e s w e r e found and Mycoplasma i n f e c t i o n w a s 
w i d e s p r e a d . U n f o r t u n a t e l y , c a g e d f l o c k s w e r e n o t c o m p a r e d (Curtis and 
B o a c h i e 1 9 8 2 ) . It m u s t be c o n c l u d e d that the i n c i d e n c e of d i s e a s e is 
r e l a t e d n o t o n l y to h o u s i n g but a l s o to m a n a g e m e n t a n d , p a r t i c u l a r l y 
on r a n g e , local c o n d i t i o n s . 
2 . I n j u r y 
I n j u r y can be c a u s e d by d e f e c t s in the t e c h n i c a l c o n s t r u c t i o n of 
h o u s i n g s y s t e m s or by a n i m a l i n t e r a c t i o n s . In i n t e n s i v e p i g g e r i e s 
r o u g h f l o o r s h a v e c a u s e d w o u n d s , n e c r o s i s of the k n e e s and sore f e e t 
(Cameron 1 9 7 7 , G r a v a s 1 9 7 9 ) . T e t h e r i n g has e i t h e r d i r e c t l y or 
i n d i r e c t l y led to a h i g h i n c i d e n c c of b o d y i n j u r i e s (Aumaitre and 
D a n t z e r 1984) and p r e g n a n t sows k e p t in s t a l l s m a y d e v e l o p h e r n i a s or 
p r o l a p s e as a r e s u l t of the p o s i t i o n they m u s t a d o p t in the s t a l l s 
(Cameron 1 9 7 7 ) . B a l a n c e d a g a i n s t these p r o b l e m s are a d v a n t a g e s : by 
r e d u c i n g s o c i a l i n t e r a c t i o n s t a l l s for dry sows m a y r e d u c e the 
i n c i d e n c e of f i g h t i n g (Cameron 1977) and in p a d d o c k - r e a r e d p i g s 
s u n b u r n can o c c u r if s u i t a b l e s h a d e is not p r o v i d e d . 
In p o u l t r y , toe i n j u r i e s o c c u r in c a g e s and a b c e s s e s h a v e been 
n o t e d in d e e p l i t t e r and f r e e r a n g e f l o c k s (Wegner et a l . n . d . ) . 
C a g e - l a y e r f a t i g u e and f r a g i l e limb b o n e s h a v e been linked to the 
r e s t r i c t i o n of m o v e m e n t in c a g e s (Wabeck and L i t t l e f i e l d 1 9 7 2 ) . 
S t r e s s - r e l a t e d i n j u r i e s include c a n n i b a l i s m w h i c h m a y lead to d e a t h . 
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3. Mortality 
TabJe 7.1 summarises Kuroi)eaii mortaJily riata for laying liens kept 
in cages, on range and on deep litter. A wide variability in results 
is immediately apparent with no one system having an apparent 
advantage over any other. Strain differences are also apparent and it 
appears that the Leghorn hybrid is more suited to extensive conditions 
than the Warren hybrid which is in turn more suited to the cage 
environment. No corresponding studies are available under Australian 
conditions. 
Table 7.1: Mortality Data by Housing 
Source: 1. Wegner e( al. (n.d.) 
2. Gibson, Dun, Hogarth, Anderson, Whittlemore 
and Hughes (1984) 
Percentage mortality 
Strain of laying hen cage Deep Litter Open range 
1. White leghorn hybrid 5.8 10.3 15.2 
Warren hybrid 3.9 13.0 22.0 
2. ISA brown layers 4.7 1.3 3.2 
It is difficult to accurately apply the results of Table 7.1 to a 
commercial enterprise. The high mortality rates of free range hens in 
the Wegner et al (n.d.) study are the result of high levels of 
predation. In deep litter most losses were caused by cannibalism and 
aggressive pecking. Impressionistic observation under Australian 
conditions (Braidwood, NSW) suggests that some strains are more 
susceptible to predation than others. For example white Sussex 
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hens which are possibly more visible are taken more readily by 
goshawks than similarly sized Rhode Island Red hens. Heavier strains 
which go broody more often (and hence wander off by themselves) are 
also more vulnerable (Dumaresq 1985 pers. comm., Plumwood 1985 pers. 
comm.). This suggests that selection for lower predation rates may be 
p o s s i b l e . Wegner et al. (n.d.:25) have concluded that 
From a health and veterinary point of view the careful keeping 
of hens in cages seems to be better for their health and survival 
than being kept in flocks on deep litter or free range. It is 
not only unnatural to keep hens in cages, but also in flocks in a 
limited space which is not identic (sic) with the natural living 
conditions of free birds. These would normally be in small 
groups of 6-10 far apart from each other, but permanently 
subjected to the dangers of their natural enemies. Hens kept in 
cages in small groups can be effectively protected from attacks 
by penmates or wild animals, and the hygienic conditions can be 
kept under control more effectively. These results allow the 
conclusion that the keeping of hens in battery cages under proper 
conditions does not negatively influence the essential 
physiological functions of the animal. 
It is important to note that this conclusion refers to health 
only and not total welfare. 
Reduced mortality of piglets through the use of farrowing crates 
has already been discussed in a previous chapter. 
3. Productivity 
Poultry: Some comparative work has been undertaken on productivity in 
conventional housing systems. Bareham (1972) in a comparison of 
battery-caged and deep liLter birds found higher production in the 
caged birds. Further, in those birds moved from deep litter to cages 
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or cages to deep litter, higher production occurred in the cage 
environment. Bareham used this evidence to support the hypothesis 
that cages enabled birds low down in the peck order to lay more eggs 
by decreasing aggression, thereby building on the earlier work of 
McBride (1960) which showed that birds below a certain level in the 
peck order were progressively less productive. Citing the literature 
on comparison between cage and deep litter performance though, Bareham 
noted that as a result of the many variables operating in deep litter 
and cage experiments, previous work had demonstrated that either floor 
or battery conditions could give a higher productivity. He concluded 
that uncontrolled variables were sufficient to confound any clear-cut 
differences between the two husbandry systems. 
Contradictory results are also apparent in the more recent 
literature. Wegner (1984) and Wegner et al. (n.d.) have found egg 
numbers and weight to be highest in cages whereas a Scottish study 
(Gibson et al. 1984) found cumulative egg mass to be higher on range. 
In both of these studies as in one other (Hughes and Dunn 1984) feed 
conversion rates were better in cages than in more extensive systems. 
This result is to be expected for exercise would increase energy 
requirements. 
Other researchers have focussed on specific aspects of tlie 
intraspecific environment such as density and group size to ascertain 
how they influence productivity. Quisenberry, Delflno and Bradley 
(1969) working on the effects of density and social interaction on 
caged birds (normal and midget) found that while egg production was 
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lowest with three birds to a cage, feed efficiency was poorest in 
single bird cages. Body weight and egg size were not affected by 
density. In a later study on midget birds, increased density 
adversely affected egg size, food consumption, feed efficiency and 
survival but egg production was at a maximum at two birds per cage 
(compared to one or three birds per cage) (Quisenberry and Bradley 
1971). These results suggest that optimum production occurs with a 
lower density and smaller group size. This conclusion is supported by 
Wood (1971) who demonstrated that egg production and end body weight 
were higher when two birds rather than three birds were kept per cage. 
Separating the effects of density and social interaction by 
introducing different sized groups to a standard size cage and 
comparing these results with those obtained for birds kept at the same 
density but in different group sizes, Dorminey, Arscott and Dernier 
(1973) found that egg production and body weight gain decreased and 
feed per egg increased with increasing density. Hughes and Black 
(1974) determined that weight gain was increased when birds were 
housed in pairs rather than in single housing and contrary to an 
earlier report the effect of dominance and submission was not 
reflected in the volume of egg production. Taken together, these 
results suggest that in terms of egg production there is an optimum 
density and social group size. 
Pigs: Productivity in pigs is commonly viewed as a product of both 
weight gain and reproductive performance. In a review paper Aumaitre 
and Dantzer (1984) have suggested there is no clear advantage of group 
housing over individual housing although there was some evidence of 
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adverse effects of group housing on productivity, possibly as a result 
of social problems. Productivity was defined to take into account the 
number of weaners per litter and 'production time' (Aumaitre and 
Dantzer 1984:22) which unfortunately was not explained. Australian 
investigations into the role of social environment have demonstrated 
advantages of social interaction. For example increased interaction 
with boars enhances mating rates of sows (Hemsworth, Salden and 
Hoogerbrugge 1982). In addition increased interaction with females 
enhanced copulatory performance of young boars (Hemsworth, Winfield, 
Hansen and Makin 1983). 
4. Physiology 
Little conclusive evidence exists for the effects of confinement 
upon the physiology of pigs. Aumaitre and Dantzer (1984:23) in a 
review of the literature summed up the position stating that 
'Physiological studies are still scarce and somewhat contradictory'. 
For poultry, a recent study of physiological response to 
different housing systems noted no structural differences in the 
thyroid glands, pancreas and adrenal glands of hens kept in cages, 
deep litter and on range (Wegner et al. n.d.). No statistical 
difference was found in serum or inter-renal corticosteroids or serum 
or thyroid thyroxine, triiodothyronine or serum thyreotropic hormone. 
The endocrinological evidence, together with data obtained from 
histological and histometrical analysis of the thyroid gland suggested 
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no significant difference in the stress induced by diverse housing 
s y s t e m s . 
5 . Behaviour 
A number of studies have demonstrated behavioural differences 
between animals in particular husbandry systems (Bareham 1972, Black 
and Hughes 1974, Jones and Faure 1981, Rarnett, Cronin, Winfield and 
Dewar 1984, Barnett, Winfield, Cronin, Hemsworth and Dewar in press). 
Referring back to the earlier discussion on behaviour, while some of 
these differences may be trivial others may represent differences in 
w e l f a r e . 
In a recent detailed study of poultry Wegner et al. (n.d.) 
concluded that from an ethological point of view, cages, deep litter 
and open range systems were all imperfect. In cages though, more 
changes, peculiarities and deficiencies in behaviour were apparent 
than in the other two systems. When differences in behaviour appeared 
they were always between deep litter/open range and cages. 
Less research has been conducted on pigs although there is 
extensive work carried out by the Victorian Department of Agriculture. 
In a recent review Vestergaard (1984) has commented on an increase in 
rubbing and shaking with crowding in confined sows compared to sows in 
more extensive conditions and changes in pre-farrowing behaviour such 
as nest building. Isolating components of the environment, the amount 
of feeding space has been shown to influence aggression in non-
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restrictive sows (Vestergaard 1984) suggesting scope for changing some 
aspects of the environment rather than all of the environment to 
reduce aggression. 
One interesting feature of a number of behavioural studies is 
that strain differences in pigs and poultry can occur (Phillips and 
Siegel 1966, Beilharz and Cox 1967, Wood-Gush 1972, Jones 1977, Mills 
and Wood-Gush 1983). Consequently, it is necessary to specifically 
test commercial strains under commercial conditions. There are also 
significant implications for welfare: as strain differences do occur, 
then selection for increased adaptation to a particular environment 
may be possible. In addition such differences caution against 
indiscriminate generalisation from a small number of experiments. 
One method of dealing with behavioural problems has been to 
restrict behaviour rather than remove the cause of the problem. For 
example to combat the effects of frustration chickens have their beaks 
trimmed and pigs have their tails docked. While these measures 
reduce physical injury and cannibalism thereby increasing the welfare 
of the recipients, the causes of frustration are not removed and, as 
discussed before, this means that the welfare of the aggressor may be 
reduced (Moore and Meischke 1983b). 
6. Choice experiments 
Several researchers have taken an alternative approach and 
measured animal preference. This is done by giving individuals a 
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choice between housing types and to some extent it overcomes the 
drawbacks inherent in measuring behavioural and physiological 
responses and translating them into welfare criteria. 
Dawkins (1978a) has tested hen preference for a number of housing 
types, and variables within these. She has found that hens prefer 
fine mesh to coarse mesh floors, an outside run to battery cages, 
large to small cages and grass on the floor to wire. Dawkins has also 
attempted to determine the strength of some preference responses. For 
instance, she has suggested that the preference for an outside run is 
weak because hens will prefer a cage with food to a run without food. 
An implication of this work is that it may be possible to make 
considerable improvements to modify housing design and increase 
animal well-being even when it is not economical to change overall 
design. 
There are a number of drawbacks with choice experiments. As 
Dawkins herself points out, choice does not indicate suffering. Nor 
does preferred mean optimum (Dawkins 1980). In terms of measuring the 
strength of preferences hens may be presented with a false choice: the 
choice between a cage with food or an outside run without food is 
analogous to bait in a lobster pot. It is unclear whether choice in 
this situation really tells us anything about welfare needs. 
Preference may be sensitive to the way in which it is tested (Dawkins 
1982, Hughes 1976, 1977). Preference for a particular environment for 
example may be influenced by several components of the environment 
which may not be easy to separate, by the method of testing or by the 
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time of testing (Hutson 1984). Strain differences may also be 
apparent; Hughes (1976) has noted a strain difference for roosting 
preference. His work also suggests that preference may be influenced 
by more than one factor and he has discussed the difficulty involved 
in interpreting behaviour in relation to choice. 
In preference tests it may also be difficult to take into account 
the full range of conditions that an animal may experience. Hens in a 
choice experiment involving cages and open pens may not come into 
contact with predators, parasites or environmental extremes. Even if 
they are aware of the presence of parasites in the outside pen they 
may not equate parasites with future ill-health. We simply do not 
know if animals have concepts about the future. For instance, in 
choice experiments are animals able to weigh immediate satisfaction 
against longer term gain? Choice in an experimental situation may not 
be directly comparable to a commercial situation and a hen's 
preference may not necessarily be in her best interest in terms of 
mortality and morbidity. 
A further complication arising in choice experiments is that 
individual birds appear to have distinct preferences (Hughes 1976, 
Faure and Jones 1982) and preference may be dependent on the bird's 
experience or familiarity with the choices available (Dawkins 1982). 
Preference tests may be difficult to interpret; Hughes (1973) has 
concluded from an experiment on floor type in which there was no 
appreciable difference in response that hens were indifferent to the 
floor types tested. Duncan (1974) has criticised this interpretation, 
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suggesting that the hens could have found all floors equally (or 
nearly equally) aversive. Alternatively, the hens may have preferred 
one floor for one activity and another floor for another activity, or 
may have failed to distinguish between floor types or may not have 
expressed their preference. 
Despite these limitations, preference tests appear to provide a 
useful indicator of those aspects of the environment which could be 
changed most easily to the advantage of farm animals. They may be 
most useful where choice involves a decision between single aspects of 
the environment and where the long-term implications do not involve 
the introduction of unknown variables. Faure and Jones (1982) have 
found that the most commonly used commercial perches were not popular 
in choice experiments and suggested that more appropriate perches 
could be designed. Similarly, in a series of experiments offering 
wire or grass and a choice of cage size, hens preferred large cages to 
small cages, but chose to enter a small cage with a grass floor rather 
than a large cage with a wire floor. Hens which had previously been 
housed in batteries and those which had been kept outside responded in 
the same way (Dawkins 1978b). Dawkins suggested on the basis of these 
results that where it may not be feasible to Increase space 
allowances by very much, modification of other aspects of the 
environment may lead to considerable welfare improvement. 
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CONCLUSION 
This study started with the hope that biological data might 
contribute to an understanding of welfare. In discussing the 
biological data it has attempted to show the complexity and difficulty 
involved in determining welfare using biological data. When examining 
the criteria that are used to assess welfare it has been suggested 
that some criteria are more sensitive than others (for exmaple a 
behavioural response may occur before a physiological change (Bareham 
1972, Coffey 1972)). No one indicator can provide an accurate gauge 
of welfare. Rather a more coherent picture can be obtained when data 
from related fields are taken together. As a recent Council of 
European Communities (CEC) seminar on 'Indicators Relevant to Animal 
Welfare' concluded: 'the reliability of the assessment of management 
systems, in relation to animal welfare, increases with a progressing 
integration of indicators into assessment systems' (Smidt 1984:20). 
Such an integrated approach also takes account of the inter-
relationship between physiological, behavioural and clinical responses 
(Selye 1971, Siegel 1974). 
Some of the most comprehensive work undertaken to date has been 
that carried out under the auspices of the CEC (Tarrant 1984). The 
Council has taken an interdisciplinary approach by combining the work 
of physiologists, ethologists, agriculturalists, veterinarians and 
generalists, to examine the physiological and behavioural responses of 
domestic animals. Relating behavioural and physiological responses to 
aspects of the environment is a difficult problem. As a seminar on 
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the welfare of confined sows noted 'it was difficult to get beyond the 
simple recognition of the complexity of the relations between the 
multiple environmental factors to which sows are exposed as well as 
between the different elements of welfare' (Aumaitre and Dantzer 
1984:24). This suggests that as each element of the environment 
changes, it effects the welfare of a sow to give a measurable change. 
To evaluate the total welfare of an animal, the contribution of each 
of these determinants must be considered and caution exercised when 
attributing biological change to one factor or another in the 
environment. 
A recurrent theme emphasised in this chapter has been the 
interpretive problem in translating biological data into quantifiable 
criteria that can be used to assess welfare. An integrated approach 
to animal welfare may provide a balance but a major problem still 
exists in comparing data from a variety of sources, determining which 
data are relevant and rating their relative significance to get a 
single gauge of overall well-being. Where a response can be measured 
there are problems in translating this response into an indicator of 
welfare and comparing it to other responses. Some responses may be 
less quantifiable than others but not necessarily less important. 
Further a changed response may indicate benefit or harm or simply be 
unimportant. If a response lies along a continuum it may be difficult 
to decide at what point it is deleterious to welfare. While extremes 
of pain, suffering and distress may be readily apparent, less severe 
reactions may be difficult to detect, or permit no gauge of importance 
to overall welfare. 
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Gee and Meischke (1981: 8) have suggested 
There is no known statistical technique for handling subjective 
or uniquely individual information. Such information includes 
emotions such as love, hate, boredom, and other feelings such as 
pain, heat, cold, stress. Many attempts have been made to 
confront this problem in the pseudo-sciences of psychiatry, 
psychology and ethology - largely with little reward for great 
effort. Indirect measures such as hormone assays have also been 
found wanting...Pain cannot be averaged, added, subtracted or 
quantified in anything other than subjective or individual 
terms. 
Although most scientists criticise anthropomorphism. Gee and Meischke 
believe 'that anthropomorphism is the key to the resolution of many 
animal welfare problems' (1981:9). 
Anthropomorphism may well lead people to behave more kindly to 
animals. However anthropomorphism may be misplaced. As mentioned 
earlier in this chapter our attitudes to other species are shaped by 
culturally and historically specific influences. Popular views of 
acceptable behaviour towards other species does not constitute an 
immutable measure, an objective measure or even an accurate measure. 
Public concern may be directed into criticising management practices 
which may not be the most harmful or may wrongly perceive an animal's 
real needs or preferences. The Brambell Report for example obtained 
little objective evidence to qualify its assertions and called for 
more scientific research. Later research has refuted aspects of the 
Brambell Report (Black and Hughes 1974, Dawkins 1978a). Dawkins found 
that when hens were allowed to choose floor types they preferred fine 
mesh to coarse, though the Brambell Report had recommended fine 
hexagonal mesh should not be used on the grounds that it was 
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uncomfortable. More recently Baxter and Baxter (1984) have argued 
that the British MAFF Animal Welfare Codes of Practice, while useful, 
appear to be organised primarily around issues of public concern over 
welfare rather than a systematic analysis of the biological, 
physiological and ethological basis of welfare. If this is correct, 
then biological research is necessary to put the needs of farm animals 
into perspective. 
Anthropomorphism implies that some people are in a better 
position to judge than others and does not avoid variable judgements. 
Gee and Meischke (1981) do not see anthropomorphism as a 'solution' 
but rather as a 'key' thereby implying that specialists working with 
biological data should be prepared to supplement scientific method 
with a feeling for what specific conditions may mean for an animal. 
This approach is analogous to the ' commonsense' approach advocated by 
the ABAH (1982) or, at the level of the farm, good stockmanship. Such 
an approach could be incorporated into agricultural extension programs 
and veterinary schools. 
On the basis of this discussion it would appear that measuring a 
response on a scale and then trying to determine a cut-off point 
below which welfare is considered to be acceptable and above which it 
is considered to be harmed would appear to have very limited value. 
Rather than trying to pinpoint levels at which a response is 
indicative of a change in welfare it appears that biological research 
can make the greatest contribution when used in comparative work. 
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Comparative evaluation of welfare is a difficult problem for 
farmers and welfare g r o u p s . Is a hen in a cage with a high level of 
health better off than a free range hen facing predators or 
p a r a s i t e s , or is the range hen better off because she is able to more 
fully express her behavioural repertoire? On the basis of the data 
presented here I suggest that this is an unproductive argument: when 
the merits of different management systems are compared an important 
point to emerge is that there are problems with all systems. 
If a problem is caused by an integral part of a husbandry system 
the effects of the problem may be masked. This includes debeaking 
hens or cutting piglets' tails to prevent cannibalism. The problem 
with this approach is that it does not remove the source of 
frustration and hence it disguises rather than alleviates poor 
w e l f a r e . A more useful approach to follow is to isolate the worst 
aspects of the environment and improve them. Two aspects of the 
environment can be isolated; the physical environment and the social 
environment. The physical environment refers to the housing in 
which an animal is kept and the social environment refers to 
interaction with other individuals. While these two aspects of the 
environment are interconnected it is useful to separate their 
effects. 
Without changing the physical environment, welfare may be 
improved by changing the social environment. Changes could Include 
decreasing density, decreasing flock size or changing group 
interactions by keeping age cohorts discrete or placing groups in 
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close proximity with each other. Alternatively three ways of 
altering the physical environment to improve welfare are apparent. 
(i) Modifying existing structures. For example it may be possible 
to select for increased resistance to stress (Unshelm 1981, 
Siegel 1983), improve diet to increase resistance to heat 
stress (Beale 1985) or modify housing design to reduce 
mortality and increase welfare (Tauson and Syensson 1984). 
(ii) Alternative housing. This would include housing such as aviary 
or get-away cages which have been developed to take more 
account of an animal's physiological or behavioural needs. The 
limitation with this approach is that it would be unlikely that 
any one system could be developed which, while remaining 
economically viable, could perfectly match biological 
requirements. For example although an aviary provides space 
for dust bathing activities experiments show a problem with 
feather pecking and cannibalism (Wegner, Rauch, Otto and Breden 
1984). Behavioural advantages occur with disadvantages. 
(ill) Developing a 'technological package' which incorporates 
altering the environment and the domestic animal together. If 
we accept that at least some components of behaviour are 
genetically determined then it is possible that considerable 
scope exists for selection of animals to complement an 
environment which is planned to closely suit their 
requirements. It is possible that biological research can be 
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used to increase the economic viability of alternative housing 
systems. For example a major problem for the deep litter and 
aviary systems has been floor laying because of extra labour 
and broken and dirty eggs. Research into nest-site selection, 
funded through the CEC, has been carried out to find those 
factors which could prevent floor-laying in non-cage systems. 
Although unable to modify nest box design to enhance 
acceptability, Appleby, McRae, Duncan, Pietz and Maguire (1984) 
found that the failure by medium hybrids to perch was a major 
cause of floor laying. As a result it was suggested that the 
provision of perches during rearing may make substantial 
reductions in the number of floor eggs and that the 
heritability of perching behaviour and the viability of 
selecting for it should be investigated. Additional nest 
preference testing (Van der Sluis 1984, Tama 1984) has 
indicated that colour and design aspects may affect choice -
these may be incorporated into alternative housing systems to 
reduce floor laying. Development of such a technological 
package would tend to encourage vertical integration between 
companies involved in the manufacture of different parts of the 
technological package, and consequently lead to monopoly. 
These conditions would lead to a loss of farmer control over 
technical design, especially as a sophisticated suite of 
technologies was developed. 
One final point remains regarding the direction of future 
research priorities. As evidenced by the variability of some results 
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for similar housing systems a number of small changes to the 
environment can produce behavioural and physiological change. This 
suggests that while overseas research may be useful for indicating 
broad trends it is essential to supplement this with Australian-based 
research conducted under local conditions and using local strains. 
The importance of testing on local strains is obvious given the 
differences occurring between strains. 
CHAPTER 8 
SUMMARY AND CONCLUSIONS 
This study has examined the use of new technology in the poultry 
and pig industries and its implications for animal welfare during the 
past 30 years. Approaching the welfare issue from either a 
philosophical or biological perspective, the literature to date 
presents a somewhat restricted analysis focussed on either ethics or 
biological responses. While there has been an increasing but somewhat 
vague recognition that 'economics' is important, there has been little 
analysis of how economic considerations affect welfare. Analysis of 
the innovation process and the impact of new technology has been 
developed in a number of disciplines, but this literature has not been 
concerned with animal welfare. This means there has been a Jack of 
connection between the literature on welfare and the use of new 
technology; the purpose of this thesis has been to explore how the 
insights from each of these separate bodies of literature can give a 
better understanding of why particular Lechnologies have been adopted 
in the poultry and pig industries and how they affect welfare. In 
order to bridge the theoretical gap between these literatures, the 
thesis has used an organisations approach from management science to 
conceptualise how the social, economic and political environment 
impinges on farmer decision-making. 
Farmers are not an innately cruel group who need to be brought to 
heel. Many farmers in fact argue that they are farming because they 
like animals. Although farmers are perceived (and perceive 
themselves) as having a high degree of autonomy, the evidence 
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presented in this thesis from the poultry and pig industries suggests 
that farmers are severely constrained in their decision-making. In 
particular, as farm functions have been shed to cooperating and 
controlling organisations in the external environment farmers have 
lost control over major areas of decision-making which have welfare 
implications. Egg farmers are constrained by quotas. Broiler farmers 
are constrained by vertically integrated business organisations. Pig 
farmers are constrained by markets. Farmers do not have unlimited 
access to capital and, as evidenced by their falling numbers, many 
face financial hardship. In regard to the use of new intensive 
technologies giving greater efficiency or control over the production 
process, farmers are placed in a difficult situation. Welfare 
activists have criticised them for adopting these technologies yet at 
the same time, in order to remain viable, farmers have been forced to 
adopt them. 
The importance of the economic constraints operating on farmers 
was underscored recently when the first report of the Senate Select 
Inquiry into Animal Welfare was handed down. The report dealt with 
the live sheep export trade and stated that 
The Committee came to the conclusion that, if a decision were to 
be made on the future of the trade purely on animal welfare 
grounds, there is enough evidence to stop the trade...The 
Committee agreed that the animal welfare aspects of the trade 
cannot be divorced from economic and other considerations (Senate 
Select Committee on Animal Welfare 1985:185). 
However, 
The implementation of reforms will help to reduce but not 
eliminate stress, suffering and risk during transportation of 
sheep to the Middle East. Therefore a long-term solution must 
be sought (emphasis added). The substitution of the refrigerated 
sheepmeat trade for the live export trade offers such a solution 
(Senate Select Committee on Animal Welfare 1985:186). 
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T h i s is an o f f i c i a l a d m i s s i o n that w h i l e w e l f a r e c o n d i t i o n s a r e 
less than d e s i r a b l e they m u s t be b a l a n c e d a g a i n s t e c o n o m i c 
c o n s t r a i n t s . T h i s t h e s i s g o e s one step f u r t h e r in d e m o n s t r a t i n g w h a t 
the e c o n o m i c c o n s t r a i n t s on f a r m e r s and the f a r m i n g i n d u s t r y a r e , and 
i d e n t i f y i n g the i n s t i t u t i o n s and o r g a n i s a t i o n s w h i c h impose those 
c o n s t r a i n t s . A s such it is an a d v a n c e over the w e l f a r e l i t e r a t u r e 
w h i c h d e a l s a l m o s t e x c l u s i v e l y w i t h m o r a l issues in an a b s t r a c t w a y 
and d o e s n o t c o m e to g r i p s w i t h the e c o n o m i c c o n s t r a i n t s w h i c h put 
f a r m e r s into a t e c h n i c a l b i n d . U l t i m a t e l y , w h a t e v e r t h e i r e t h i c s , 
f a r m e r s a r e in the b u s i n e s s of c o m m o d i t y p r o d u c t i o n and m a k i n g a 
c o m m e r c i a l l i v i n g . T h i s is a r e a l i t y w h i c h is all too r e a d i l y 
f o r g o t t e n . 
T h e m o d e l d e v e l o p e d in C h a p t e r Two i n c o r p o r a t e s three s c a l e s of 
a n a l y s i s . A t the i n t r a o r g a n i s a t i o n a l level of the f a r m , f a r m e r s a r e 
c o n s t r a i n e d by f i n a n c i a l and t e c h n o l o g i c a l c o n s i d e r a t i o n s and p e r s o n a l 
f a c t o r s . A t the i n t e r o r g a n i s a t i o n a l level farmers a r e i n f l u e n c e d by 
the s t a t e and its b u r e a u c r a c i e s i n c l u d i n g d e p a r t m e n t s of a g r i c u l t u r e , 
f i n a n c e i n s t i t u t i o n s , b u s i n e s s o r g a n i s a t i o n s (including a g r i b u s i n e s s ) , 
m a r k e t i n g o r g a n i s a t i o n s , u n i o n s and o t h e r f a r m e r s . T h e s e 
o r g a n i s a t i o n s a r e p a r t of the human environment. T h e final e l e m e n t 
of the f a r m e r ' s e n v i r o n m e n t is the natural environment. M o r e 
i n d i r e c t l y at the level of p o l i t i c a l e c o n o m y o t h e r i m p o r t a n t 
i n f l u e n c e s i m p i n g e on the f a r m e r . T h e s e i n c l u d e s u b s i d i e s to 
i n d u s t r y , i n t e r - g o v e r n m e n t a l m a r k e t i n g a r r a n g e m e n t s , trade a g r e e m e n t s , 
d u m p i n g of e x c e s s p r o d u c t s and f i n a n c i a l p o l i c y . C h a n g e s to any of 
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these sets of relations will produce changes that ultimately affect 
farmers. 
Following the model developed in Chapter Two, the analysis has 
focussed on the interaction between farmers and the organisations and 
institutions which help to form their operational environment. 
Farmers themselves have variable motivation, ability and access to 
capital and a number of personal factors may influence decision-
making, such as age, stage of their family life cycle, or choice of 
life style. Despite the demonstrable importance of personal factors 
in decision-making, any decision will be constrained by economic 
considerations in that it must be made within the limits of economic 
viability. By exploring the organisations and institutions which 
comprise the farmer's environment, the broad political and economic 
relations which affect farm profitability are made explicit. The 
model developed in Chapter Two was a generalised model. The empirical 
evidence presented in Chapters Three, Four and Five elaborated and 
illustrated this model for the layer, broiler and pig industries. For 
each of these industries, different elements of the operational 
environment were shown to be important. 
A major influence in the layer industry has been the state. The 
state has controlled farmers through legislation to facilitate orderly 
marketing and has also complemented farmer activities through research 
and extension. Farmers are dependent upon business organisations 
which have developed high yielding genetic stock, cage technology and 
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veterinary pharmaceuticals. The adoption of new technology to 
increase the efficiency of egg production has been of importance as 
many layer farmers have faced financial hardship; alternatively a 
large number of layer farmers have left the industry and others have 
increased the size of their operations to compensate for diminished 
returns per unit output. 
Within the broiler industry a high level of corporate involvement 
occurs. Where subcontracting relations occur corporate contractors 
control many aspects of decision-making, including the use and 
development of new technology. The corporations involved in broiler 
growing are highly centralised and vertically integrated with a focus 
on the companies involved with the production of broiler stock. Apart 
from funding research, state activities have been largely limited to 
price fixing arrangements. As subcontractors, farmers are in a 
competitive relationship with each other for future contracts. 
However, some have collaborated in an attempt to secure better working 
conditions. 
In the pig industry, changes in other industries, especially the 
dairy and wheat industries, and the emergence of large corporate farms 
(agribusiness) have had a major impact on farm organisation. The pig 
industry has a two-tiered structure. A large number of small scale 
opportunistic farmers keep pigs as a response to favourable market 
conditions or to complement other farm activities. Response to 
favourable market conditions means that the actions of other farmers 
influence farm decisions. Specialist farmers who have a higher 
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capital commitment to pig farming do not have this flexibility. Their 
continued presence within the industry has provided increased market 
stability in terms of meat production. State activities have 
complemented pig farmers through research and extension and controlled 
farmers through legislation and regulation. Swill farming is almost 
non-existent and within the industry antibiotic use has changed. 
Since the establishment of large specialist farms, which employ a 
sizeable workforce, union activity has increased and pig farm 
employees are covered by a federal award. 
Between these three industries, and within each of them, farmers 
are constrained in different ways. With the increasing use of 
sophisticated technology developed off the farm, farmers have lost 
control over various aspects of production and have become vulnerable 
to the decisions made by other organisations. This vulnerability is 
increased when farmers deal with a simplified organisational 
environment and when they do not have ready access to information 
about alternatives. For example, in Australia it is difficult for 
farmers to compare different cage designs before purchase (Preston 
1985). Broiler growers are arguably the most constrained as most have 
no control over raw materials (including genetic stock) and markets. 
A high level of vertical integration and concentration of ownership 
occurs in organisations which constitute their environment, so that 
broiler farmers deal with a simplified environment where they have 
greatly reduced commercial options. Layer farmers, like broiler 
growers, are tied to hatcheries for their genetic stock, 
pharmaceutical companies for medication and, to a lesser extent. 
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merchants for feed. (Unlike farmers in the broiler industry where raw 
materials are generally provided as a package, layer farmers can home-
mix feed.) For those using cages for housing, this housing technology 
is manufactured off the farm. In regard to marketing arrangements the 
organisations that farmers have created for themselves now serve to 
constrain them. Although farmers sought state intervention in the 
first place, the organisations they created to bring about orderly 
marketing have led to the imposition of both levies and quotas which 
are now severely criticised by many of the farmers they were aimed at 
helping. As a group, pig farmers are the least constrained. A high 
level of innovatory activity occurs on the farm and piggery design is 
highly variable. High yielding genetic stock is available for farmers 
for breeding and marketing arrangements are more flexible than in the 
poultry industry. 
Clearly, farming operations are highly interdependent and farmers 
interact with one anotlier in both complementary and competitive ways. 
Farmers may exchange ideas, or, as in both the layer and broiler 
industries, amalgamate to increase their power. Layer farmers, for 
instance, have sought state intervention in marketing arrangements and 
broiler growers have joined together to seek state arbitration. At 
the same time, farmers are in competition with each other for access 
to feed and markets, this relationship being particularly obvious in 
the broiler industry where growers are forced into competition with 
each other for contracts. 
On the farm, all farmers are constrained by the biological limits 
of the species that they deal with, although, through genetic changes, 
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there has been scope for manipulation of these limits. Farmers are 
also constrained by financial considerations such as the profitability 
of their operations, availability of loans, interest rates and cost of 
raw materials. Financial institutions and stock and station agents 
dictate financial arrangements and the economic ability of the farmer 
to make decisions. On family farms there is the added constraint of 
the stage of the family life cycle that has been reached. Throughout 
this cycle different cost and social constraints serve to limit 
farmers' activities and decisions, and affect their ability to 
shoulder debt. 
All farmers are faced with a high level of economic uncertainty. 
The use of intensive technology has been of importance in reducing 
uncertainty in the production process. Indoor acccommodation has 
reduced the impact of the natural environment, and close confinement 
allows a high degree of control over an animal's activities. As 
shown by improved feed conversion ratios, higher productivity and 
reduced labour requirements, new technology has also increased the 
efficiency of the production process. Increased efficiency has been 
particularly important as profits per unit output have declined and 
intensive technology must be seen as a method of reducing production 
costs. 
Reduction of cost and uncertainty are two important benefits of 
intensive technology. Less intensive technology has mainly been 
discussed in the literature in terms of cost (Burton 1983, Carnell 
1983, Mason 1985b). Given the importance of reducing uncertainty this 
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is a limited approach; the degree of control that a farmer has over 
his or her animals must be considered in the design of alternative 
systems. 
Much of the discussion in Chapters Two to Five was concerned with 
identifying the organisations influencing decision-making and the 
reasons why specific technologies were adopted. A recurrent theme was 
the economic hardship faced by many farmers, and farmers were seen as 
being severely constrained by the elements of their economic 
environment. Chapter Six introduced a further influence on farmers: 
that of welfare groups. In Australia since the formation of Animal 
Liberation in the late 1970's, the issue of animal welfare has 
received increased attention. However, the welfare debate must be 
seen in the context of the use of new technology, changes in the 
structure of farm ownership and production relations, and a 
questioning of attitudes towards relations with other species. As 
indicated by two case studies, egg producers have tended to respond 
defensively to welfarists and pig producers aggressively. Although 
initially caught off guard by welfare groups, farmers and farmer 
organisations are engaging more actively in the debate. 
Animal Liberation has adopted a strategy of public education and 
lobbying for political reform. The state has been involved in the 
formulation of Codes of Practice which form the basis of industry self 
regulation. While the Codes legitimate farmer control over welfare 
matters it is likely that farmers will become increasingly accountable 
for their actions in regard to the welfare of farm animals. Overseas 
a greater militancy is apparent in some animal welfare groups and 
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there are signs of similar developments in Australia. While it 
appears likely that state intervention in welfare matters will 
increase, if intervention is perceived to be too slow or inadequate a 
greater militancy will occur in welfare groups. 
Chapter Seven addressed the question of how to measure welfare 
and discussed the main approaches used by biologists and veterinary 
scientists. These approaches include evaluation of injury, disease, 
productivity and behavioural and physiological response. The 
incidence of injury or disease can be readily linked to a decline in 
welfare. While productivity may give an indication of welfare, the 
development of high yielding genetic strains, growth promoting 
pharmaceuticals and improved diets has meant that high productivity 
cannot be directly equated with good welfare. While behavioural and 
physiological data can be used to indicate a change in response the 
data present problems. Having measured a response, its welfare 
significance must be interpreted. Our attitudes are ultimately 
subjective and are culturally and historically specific. This means 
that at best our interpretation of what constitutes optimum or even 
acceptable welfare will be Influenced by prevailing social attitudes. 
A final problem with biological evidence is that it is difficult to 
rate the relative significance of different data. It is extremely 
difficult, for instance, to compare the relative importance of 
specific physiological responses to behavioural responses. Judging 
one response to be more important than another again involves 
subjectivity. 
To summarise, biological data, while used extensively by 
biologists and veterinary scientists, has so far failed to provide 
306. 
unequivocal indicators of welfare. As Chapter Seven demonstrated, 
research results can be interpreted in different ways. While it is 
important to recognise the limitations, biological data can provide 
useful indicators of welfare. Incidence of disease, injury, prolonged 
high levels of stress, and some behavioural change indicate poor 
welfare. Biological data give the most accurate indicators of welfare 
when data are derived from a number of sources. This approach 
involves using data relating to disease, injury, productivity, and 
physiological and behavioural response, an approach which has been 
adopted in a number of recent studies. 
The biological literature can be best used to compare different 
housing and management systems and evaluate their effect on overall 
welfare. An important conclusion to emerge is that there are welfare 
problems with all housing and management systems. This is a 
significant finding as there is a widespread assumption among 
welfarists that extensive systems are best and many farmers believe 
that intensive systems are best. If one accepts that there are 
welfare problems in all systems then it follows that research should 
be directed to seeking alternatives. That different experimental 
results are obtained from similar systems suggests that a number of 
small changes to the environment can affect behaviour or physiology. 
It follows that small changes may improve welfare. Similarly, strain 
differences show that some strains may be more suited to specific 
housing systems than others. Selection for those strains best suited 
to specific housing conditions would be a useful research avenue to 
follow. Strain differences also point to the necessity of pursuing 
research in Australia under Australian conditions rather than simply 
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transferring overseas work into Australian practice without evaluating 
local factors and conditions. 
For farmers who are already operating under the constraints 
imposed upon them by external organisations and institutions, welfare 
groups represent another constraint. However, there are a number of 
areas where the interests of farmers and welfare groups coincide. 
Collaboration has already occurred to the mutual advantage of both 
groups and of farm stock, and discussions are continuing; it is 
probable that continued research into the biological needs of farm 
animals will also uncover production methods which advantage both 
farmers and animals. To be appropriate, technology must suit people 
as well as animals. 
Research into alternatives must be well considered and not simply 
used as a delaying tactic while dead-ends are pursued and the obvious 
is 'scientifically proved'. Industry groups in particular could use 
research to show that they are doing something when really the 
research is showing nothing conclusive and leading nowhere. 
Changes in a number of areas could advantage both farmers and 
animals. The following areas appear to have the greatest chance of 
implementation in the near future. 
1. Design. At present anyone can design and build farm structures 
and caging. It has already been noted that in the pig industry 
there is a wide variety of piggery design. Some farmers, lacking 
detailed technical knowledge about animal behaviour and 
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physiology, housing design and construction materials may not 
construct optimal housing - from both an economic and a welfare 
perspective. In Sweden, all new buildings must be approved 
(Ekesbo 1980). Institution of a similar system in Australia 
requiring a number of minimum criteria before new housing can be 
approved would benefit both animals and farmers. Welfare and 
productivity can be improved at the same time and efficient 
design can reduce labour requirements. 
2. Research. Modification of genetic stock and/or the environment 
may improve production and welfare. For example, a major problem 
with non-cage laying systems is ground laying. Although only in 
experimental stages, there is quantified data showing that laying 
boxes can be made more attractive, that management may influence 
nesting behaviour and that strain differences occur. This 
suggests that the problem of eggs laid on the ground could be 
reduced. For pigs, Albro Houpt (1980) in a review article which 
covers applied research, has detailed a number of areas where 
behavioural work can be used to enhance profitability. For 
example, dominance can be related to birth order. By determining 
which pigs will be dominant, the dominant pigs initiating tail 
biting can be readily isolated and the problem prevented. 
Biological studies suggest that changes to pig and poultry 
housing can improve both welfare and productivity. Australian 
research is urgently needed. The welfare debate is moving quickly and 
already many farm management practices have been questioned. It is 
necessary to determine which practices are in most need of change and 
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what alternatives can be provided. If sufficient research is not 
forthcoming in the near future, welfare initiatives will not have a 
sound base from which to operate. 
While there are areas where profitability and welfare can be 
improved together, many improvements to welfare will incur increased 
costs. As many farmers already face financial hardship if welfare 
considerations are to be viably incorporated into farming either 
consumers must pay more for their food or some sort of subsidy will 
have to be paid to farmers. Effectively this means that consumers pay 
either directly or indirectly. 
A subsidy would mean that the state accepted increased 
responsibility for the economic consequences of stricter welfare 
criteria. This is not a new concept; farmers have received subsidies 
in the form of long-term low interest loans (BAE 1983), subsidised 
water (Dragun 1984), subsidised research and help in marketing. 
While a state subsidy to Improve animal welfare may appear attractive 
to farmers, farmers should heed the lessons that egg producers have 
learnt following the activities of marketing authorities: 
complementary state involvement can become controlling state 
involvement. 
Particularly if the state accepts increased responsibility in 
welfare matters it will be important for welfare sections of the 
bureaucracy to be staffed by appropriately qualified people. At 
present animal welfare is administered through a variety of 
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departments which are not always staffed by people trained in an area 
which equips them to deal with welfare, such as biologists or 
veterinarians. Such people are needed in welfare policy making and 
policing. There is also a need for a multi-disciplinary approach to 
policy making where these specialists work with economists, 
agriculturalists, legal experts, welfarists and farmers in order to 
produce guidelines which are acceptable to both welfarists and 
farmers. A similar conclusion was reached recently by the European 
Parliament (1985). If Australia follows Europe by adopting more state 
intervention on the welfare issue, policy decision-making could be 
greatly improved through the incorporation of experts from a variety 
of backgrounds. 
An alternative or additional approach to enable welfare 
considerations to be viably incorporated into farm activities is for 
consumers to stop eating food which has been produced under intensive 
conditions and pay more for 'cruelty-free' products. There is limited 
evidence that as people have become aware of animal welfare and health 
issues they have changed their eating patterns and have been prepared 
to pay more. However, detailed research is need on the amount people 
are prepared to pay for a 'cruelty-free' product, the number of 
consumers who are prepared to pay more, the costings of alternative 
systems under Australian conditions and their implications for farmer 
production relations. While 1 see value in consumers paying more for 
animal products, if by so doing welfare can be improved, 
considerations for animal welfare must be balanced against 
considerations for human welfare, particularly that of the poor. 
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It is all too easy to attack intensive technology without 
understanding the constraints under which farmers operate. Many city 
people are unaware of the conditions under which their food is 
produced and it is difficult for members of the general public to 
visit intensive farms. Open days and guided tours could provide a 
forum where city and country people could get together and discuss 
their ideas and attitudes. This would be particularly useful for 
welfare activists, many of whom have had little direct experience with 
intensive farming. 
The farming community cannot afford to be complacent. As 
Australia follows overseas trends, it is likely that there will be 
increased militancy by animal welfare groups and increased state 
intervention over animal welfare. Already there is a much greater 
consumer awareness of how animal products are produced and this has 
led to the questioning of many common husbandry practices. Just as 
the intensive technology in use today is the product of decades of 
research into the mutually supporting technologies of housing, 
genetics, veterinary chemicals and diet, it is likely that alternative 
technologies will have to be developed to incorporate research into 
all of these areas with additional factors such as welfare 
considerations being taken into account in decision-making. A well 
informed analysis of all aspects of this multifaceted problem should 
enable the formulation and implementation of solutions which will meet 
all reasonable requirements for economically viable and humane animal 
farming. 
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